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Target  Analyte  List 

TCA 

Trichloroethane 

TCE 

Trichloroethene 

TCL 

Target  Compound  List 

TCLP 

Toxicity  Characteristic  Leaching  Procedure 
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TDS  Total  Dissolved  Solids 

TEPS  Total  Environmental  Program  Support 

TIC  Tentatively  Identified  Compound 

TPHC  Total  Petroleum  Hydrocarbons 

USACE  U.S.  Army  Corps  of  Engineers 

USAEC  United  States  Army  Environmental  Center 

USAEHA  U.S.  Army  Environmental  Hygiene  Agency 

USATHAMA  United  States  Army  Toxic  and  Hazardous  Materials  Agency 

USC  Unique  Sample  Code 

USCS  Unified  Soil  Classification  System 

UST  Underground  Storage  Tank 

UTM  Universal  Transverse  Mercator 

UV  Ultraviolet 

UXO  Unexploded  Ordnance 

VOA  Volatile  Organic  Analysis 

VOC  Volatile  Organic  Compound 
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Executive  Summary 


This  Site  Investigation  Addendum  (SIA)  Report  was  prepared  as  part  of  the  SIA 
investigation  conducted  by  Arthur  D.  Little,  Inc.,  for  the  U.S.  Army  Environmental 
Center  (USAEC)  at  the  Fort  George  G.  Meade  (FGGM)  Army  base  in  Anne  Arundel 
County,  Maryland.  The  principal  objective  of  this  investigation  was  to  evaluate  the 
potential  for  chemical  releases  or  contamination  in  suspected  areas  and  to  address 
data  gaps  identified  during  the  1990  Site  Investigation  (SI).  Six  sites  were  included  in 
the  SIA  as  having  data  gaps  that  required  addressing:  the  DPDO  Salvage  Yard 
(currently  known  as  the  DRMO)  and  Transformer  Storage  Area  (DSY),  the  Fire 
Training  Area  (FTA),  the  Helicopter  Hangar  Area  (HHA),  Inactive  Landfill  No.  2 
(TT .?),  the  Ordnance  Demolition  Area  (ODA),  and  Soldiers  Lake  (SL). 

The  following  tasks  were  performed  to  complete  the  SIA: 

•  Review  of  documents  provided  by  USAEC  containing  information  regarding 
historical  activities  and  investigations  at  each  site 

•  Completion  of  nine  soil  borings:  two  at  the  DSY,  three  at  the  FTA,  one  at  the 
HHA,  and  three  at  the  ODA 

•  Installation  and  development  of  nine  ground  water  monitoring  wells:  two  at  the 
DSY,  three  at  the  FTA,  one  at  the  HHA,  and  three  at  the  ODA 

•  Collection  of  surface  water/sediment  samples:  five  surface  water/sediment  pairs 
at  the  HHA,  and  two  surface  waters  at  SL. 

•  A  location  and  elevation  land  survey  of  all  new  monitoring  well  locations 

•  Collection  of  water  level  measurements  from  newly  installed  monitoring  wells  at 
each  site  and  the  existing  monitoring  wells  and  piezometers 

•  Collection  and  analysis  of  soil  and  ground  water  samples  in  areas  of  concern  as 
well  as  background  locations  at  each  site 

•  Review  and  interpretation  of  analytical  results 

•  Identification  of  data  gaps 

•  Reduction  and  review  of  all  data  obtained  during  the  investigation,  generation  of 
figures  and  tables,  and  completion  of  the  SIA  report 

The  principal  findings  from  this  investigation  are  as  follows: 

•  DPDO  Salvage  Yard  and  Transformer  Storage  Area:  Halogenated  volatile  organic 
compounds  (VOCs)  continue  to  be  detected  in  the  shallow  monitoring  wells 
located  along  the  southern  boundary  of  the  property.  The  source  and  extent  of 
the  contamination  is  still  not  known.  A  significant  difference  in  depth  to  ground 
water  between  the  westernmost  sampling  point  —  location  of  highest  VOC 
concentrations  —  and  neighboring  monitoring  wells  makes  it  difficult  to  interpret 
the  direction  of  ground  water  flow  with  certainty.  Low  concentrations  of  PCBs 


6706984TE  PS .  SI  A.fggmsia.  1 2A37/95  Xii 

ArtlurD  Little 


SI  Addendum:  FGGM 
Section  No.:  Exec.  Summ. 
Revision  No.:  1 
Date:  December  1995 


were  detected  in  the  transformer  storage  area;  however,  these  results  do  not 
reflect  the  concentrations  detected  during  a  previous  investigation. 

•  Fire  Training  Area:  VOC  and  metals  contamination  in  the  downgradient 
sampling  location  indicate  that  fire  fighting  activities  have  impacted  the  ground 
water  quality.  The  extent  of  contamination  is  not  known.  The  primary  direction 
of  ground  water  flow  could  not  be  determined  with  any  degree  of  certainty 
because  of  the  shallow  gradient. 

•  Helicopter  Hangar  Area:  Surface  water  and  sediment  data  indicate  that  the  HHA 
is  not  impacting  the  Little  Patuxent  River.  The  surface  water  data  are  below 
Ambient  Water  Quality  Criteria  (AWQC);  the  sediment  data  are  below  National 
Oceanic  and  Atmospheric  Administration  (NOAA)  guidelines. 

Multiple  sources  may  exist  for  ground  water.  Petroleum  related  compounds  are 
present  particularly  in  the  area  of  the  former  underground  storage  tanks  (USTs). 
Closer  to  the  hangar,  metals  are  also  present  in  ground  water  at  concentrations 
above  maximum  contaminant  levels  (MCLs). 

•  Inactive  Landfill  No.  2:  Total  metals  continue  to  exceed  their  MCLs  in  ground 
water.  The  number  of  MCL  exceedences  increased  from  the  SI  to  the  SIA.  It  is 
not  understood  whether  this  increase  is  due  to  seasonal  or  natural  variability. 
Concentrations  increase  downgradient  of  the  source,  indicating  contaminant 
migration. 

•  Ordnance  Demolition  Area:  VOCs  and  secondary  explosives  are  present  in  the 
ground  water  above  MCLs  and  Health  Advisory  limits.  There  is  evidence  that 
these  compounds  are  migrating  toward  the  south  in  ground  water.  The  source  of 
the  VOC  contamination  is  not  known.  The  extent  of  the  VOC  or  explosives 
contamination  has  not  been  defined. 

•  Soldiers  Lake:  Metals  and  pesticides  are  present  in  surface  water  at  Soldiers 
Lake.  The  metals  are  generally  within  previous  ranges  and  none  exceed  AWQC. 
The  pesticides  are  present  at  low  concentration  and  have  decreased  from  the  SI. 

The  USAEC  is  conducting  Remedial  Investigations  at  the  DPDO,  FTA,  HHA,  IL2, 
and  ODA  which  will  include  detailed  evaluations  of  site  conditions.  Work  plans  for 
these  efforts  are  expected  to  be  released  inMay  and  October  1995,  and  detail  the 
sampling  and  analysis  programs  for  the  sites.  Although  not  addressed  within  this 
study,  a  Remedial  Investigation/Feasibility  Study  will  be  conducted  at  Inactive 
Landfill  1  and  Inactive  Landfill  3. 


xiii 
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1.0  Introduction 


1.1  Purpose  of  Report 

This  Site  Inspection  Addendum  Report  has  been  prepared  to  address  the  Site 
Inspection  portion  of  the  Feasibility  Study  (FS)  and  Remedial  Investigation/Site 
Inspection  (RI/SI)  activities  at  Fort  George  G.  Meade.  It  has  been  prepared  under 
Delivery  Order  No.  009  and  a  Change  Order  dated  July  15,  1993,  for  the  U.S.  Army 
Environmental  Center  (USAEC),  formerly  known  as  the  U.S.  Army  Toxic  and 
Hazardous  Materials  Agency  (USATHAMA).  This  report  fulfills  the  requirements  of 
deliverable  ELIN  A004  under  Delivery  Order  0009  of  the  Total  Environmental 
Program  Support  (TEPS)  contract  DAAA15-91-D-0016. 

The  purpose  of  this  Site  Inspection  Addendum  (SIA)  report  is  to  report  the  findings 
of  Arthur  D.  Little’s  SIA  investigation.  The  overall  purpose  of  an  SI  is  to  evaluate  if 
chemical  releases  or  potential  contamination  has  occurred  at  suspected  sites  and  to 
determine  if  further  investigation  is  warranted.  This  study  is  an  addendum  to  a 
previous  SI  and  addresses  data  gaps  remaining  from  or  identified  in  that  document. 
Six  sites  at  Fort  George  G.  Meade  (FGGM)  are  included  in  the  SIA: 

•  DPDO  Salvage  Yard  and  Transformer  Storage  Area 

•  Fire  Training  Area 

•  Helicopter  Hangar  Area 

•  Inactive  Landfill  No.  2 

•  Ordnance  Demolition  Area 

•  Soldiers  Lake 

A  second  study,  a  Remedial  Investigation  Addendum  (RIA)  was  conducted 
concurrently  with  the  SIA.  Two  sites,  the  Active  Sanitary  Landfill  and  the  Clean  Fill 
Dump,  are  included  in  that  study.  The  results  of  the  RIA  are  reported  in  a  separate 
document.  However,  some  basewide  data,  such  as  geology,  general  hydrogeology, 
and  background  soil  concentrations,  are  reported  in  both  reports. 

Because  this  document  is  an  addendum  to  the  original  SI  (EA  Engineering,  Science 
and  Technology,  1992),  it  does  not  include  all  the  data  from  that  document.  When 
appropriate,  data  from  the  SI  are  summarized  here  or  are  used  for  comparison  with 
the  newer  data.  However,  for  a  complete  account  of  the  SI,  refer  to  that  document. 


AithirD  Little 


6706984TEPS.SIA.fggmsia.12/D7/95 


1-1 


SI  Addendum: 
Section  No.: 
Revision  No.: 
Date: 


FGGM 

1.0 

1 

December  1995 


1.2  Site  Background 

1.2.1  Site  Location  and  General  Description 

FGGM  is  located  in  Anne  Arundel  County,  Maryland,  between  Washington,  D.C., 
and  Baltimore,  Maryland  (Figure  1-1),  and  includes  approximately  13,000  acres.  The 
closest  town  is  Laurel,  Maryland,  located  less  than  five  miles  to  the  west. 

The  Baltimore-Washington  Parkway  and  Route  197  are  located  west  and  south  of 
FGGM,  respectively.  Route  198  runs  across  the  facility  east  to  west  and  Route  175 
cuts  across  the  facility’s  northeast  comer.  The  Baltimore  and  Ohio  Railroad  has 
tracks  across  FGGM’s  northern  half  and  Amtrak  rails  run  along  the  southeast  border. 
The  Universal  Transverse  Mercator  (UTM)  coordinates,  for  zone  18,  for  the  furthest 
extents  of  the  base  are  4332400  north,  0352100  east,  4321900  south,  and  0341600 
west  (USCS,  1979;  Defense  Mapping  Agency,  1976). 

The  base  has  been  a  permanent  U.S.  Army  installation  since  1917.  The  installation 
contains  administration,  recreational,  and  housing  facilities,  as  well  as  limited  training 
areas  and  firing/combat  ranges.  The  FGGM  community  consists  of  a  residential 
population  and  daytime  work  force  of  approximately  20,000  (EA  Engineering, 

Science  and  Technology,  1992). 

Five  sites  are  in  the  SIA.  Table  1-1  summarizes  their  names,  abbreviations,  and 
location  on  the  base.  The  sites  are  shown  on  Figure  1-2. 

1.2.2  Site  History  and  Previous  Investigations 

In  1988,  the  U.S.  Army  Base  Realignment  and  Closure  Act  (BRAC)  recommended 
that  9,000  acres  of  the  13,000-acre  facility  be  closed  or  excessed.  This  9,000-acre 
area  encompassed  the  southernmost  two-thirds  of  the  installation.  On 
October  1,  1991,  the  Army  transferred  7,600  of  the  9,000  acres  to  the  Department  of 
the  Interior,  specifically  the  Patuxent  Wildlife  Research  Center  (PWRC)  (Argonne 
National  Laboratory,  1989).  The  remaining  1,400  acres  proposed  to  be  excessed 
consist  of  approximately  1.000  acres  of  woodlands  and  wetlands  and  approximately 
400  acres  associated  with  the  Tipton  Army  Airfield.  An  additional  500  acres  are 
proposed  for  transfer  to  the  PWRC;  however,  this  transfer  has  not  yet  been 
completed.  There  has  been  no  determination  yet  about  the  transfer  of  the  Tipton 
Army  Airfield  and  additional  acreage.  Figure  1-2  shows  the  7,600  acres  transferred 
to  PWRC  and  500  acres  proposed  for  transfer. 

Numerous  environmental  investigations  have  been  conducted  at  FGGM  since  BRAC, 
including  an  Enhanced  Preliminary  Assessment  (Argonne  National  Laboratory,  1989), 
a  study  by  the  Maryland  Department  of  Natural  Resources  (MDNR),  an 
Environmental  Impact  Statement  (EIS)  (draft  and  final)  (Rogers  et  al.,  1990,  1991),  a 
Wetland  Identification  Study  (RGH/CH2M  Hill,  1991),  a  Remedial  Investigation  (EA 
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Engineering,  Science  and  Technology,  1992a),  and  a  Site  Inspection  Study  (EA 
Engineering,  Science  and  Technology,  1992b). 

The  Enhanced  PA  includes  a  review  of  all  available  records  related  to  air,  soil, 
surface  water,  and  ground  water,  and  identifies  six  areas  of  concern  at  FGGM:  active 
and  inactive  landfills,  underground  storage  tanks,  asbestos,  unexploded  ordnance, 
surface  water,  and  burning  grounds. 

MDNR  conducted  an  evaluation  of  the  surplus  property  in  January  1990.  The  study 
describes  the  natural  features  and  land  uses  associated  with  the  9,000  acres  to  be 
excessed  from  FGGM  and  discusses  the  degree  of  development  of  the  retained  land. 

In  January  1990,  an  EIS  for  FGGM,  Fort  Holabird,  Maryland,  and  Fort  Belvoir, 
Virginia,  was  prepared  by  Rogers,  Golden  &  Halpem,  Inc.  (RGH).  The  EIS  focuses 
on  the  affected  environmental  areas  of  these  installations.  The  EIS  describes  the 
existing  conditions  of  FGGM’s  9,000  acres  slated  to  be  excessed  and  evaluates  the 
consequences  of  the  use/reuse  scenarios. 

In  January  1991,  a  wetland  identification  study  was  prepared  by  RGH/CH2M  Hill, 
Inc.  to  complete  the  study  of  the  closure  and  use/reuse  alternatives  for  the  9,000-acre 
parcel  at  FGGM  (RGH/CH2M  Hill,  January  1991).  The  report  describes  the  methods 
used  to  identify  wetlands  on  the  parcel  and  presents  a  map  of  wetlands  distribution. 

A  Final  EIS  for  the  comprehensive  base  realignment  and  partial  closure  for  FGGM 
and  Fort  Holabird  was  prepared  by  the  U.S.  Army  Corps  of  Engineers,  Baltimore 
District,  in  July  1991.  This  report  focuses  on  the  environmental  and  socioeconomic 
impacts  associated  with  the  planned  base  realignment  and  partial  closure  at  FGGM 
and  Fort  Holabird.  The  EIS  covers  only  1,400  acres  of  the  9,000-acre  parcel  at 
FGGM;  the  remainder  of  the  parcel  was  awaiting  transfeiral  to  the  PWRC  at  the  time 
of  the  final  report. 

A  Draft  Remedial  Investigation  (RI)  report  was  prepared  by  EA  Engineering,  Science 
and  Technology,  Inc.  in  November  1991.  The  RI  focuses  on  the  active  sanitary 
landfill  (ASL)  and  the  clean  fill  dump  (CFD).  The  final  RI  was  completed  in  October 
1992  (EA,  October  1992). 

A  Draft  Site  Inspection  (SI)  report  was  submitted  by  EA  Engineering,  Science  and 
Technology  in  January  1992.  This  report  discusses  conditions  at  the  helicopter  hangar 
area  (HHA),  four  inactive  landfills,  the  DPDO  salvage  yard  (DSY),  the  fire  training 
area  (FTA),  the  ordnance  demolition  area  (ODA),  underground  storage  tanks,  and 
asbestos.  The  final  SI  was  submitted  in  October  1992  (EA,  October  1992). 
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1.2.3  Site  Description 

1. 2.3.1  Physiography  and  Surface  Water.  FGGM  is  located  in  the  Atlantic  Coastal 
Plain  physiographic  province,  which  is  characterized  by  low  rolling  uplands  and 
low-gradient  streams.  The  Coastal  Plain  is  underlain  by  a  thick  wedge  of 
unconsolidated  sediments  that  dip  and  thicken  to  the  southeast.  The  sediment  wedge 
thins  to  the  west  along  the  "fall  line,"  the  line  separating  the  Coastal  Plain  and 
Piedmont  geographic  provinces.  The  land  surface  elevation  at  FGGM  ranges  from 
approximately  65  to  300  feet. 

FGGM  is  located  in  the  Patuxent  River  watershed.  The  Little  Patuxent  River  flows 
southeast  across  FGGM  along  a  broad,  flat  river  valley  with  extensive  wetlands.  The 
Little  Patuxent  flows  across  the  northeastern  comer  of  FGGM  and  into  the  Patuxent 
River,  which  eventually  empties  into  the  Chesapeake  Bay. 

The  Little  Patuxent  flows  along  the  borders  of  two  SIA  and  one  RIA  sites:  the  HHA, 
the  DL2,  and  the  CFD.  The  Midway  and  the  Franklin  Branches  of  the  Little  Patuxent 
flow  south  across  the  northern  half  of  the  facility  and  join  to  form  the  Rogue  Harbor 
Branch.  Several  other  unnamed  tributaries  flow  across  the  site. 

Quaternary  river  terrace  deposits  are  present  in  some  areas  of  FGGM  and  consist 
primarily  of  interbedded  sand  and  gravel  with  some  silt  and  clay.  The  terrace  deposits 
are  found  near  the  CFD  at  an  average  thickness  of  25  feet.  Marsh  deposits  are  also 
found  at  the  installation  and  include  interbedded  silt,  clay,  and  sand  with  organic 
matter. 

There  are  two  lakes  at  FGGM:  Burba  Lake  is  located  along  the  Franklin  Branch  and 
Soldiers  Lake  is  located  along  the  Rogue  Harbor  Branch.  There  are  also  two  small 
surface  water  retention  ponds  at  the  base  of  the  ASL. 

1. 2.3.2  Surficial  and  Bedrock  Geology.  The  Costal  Plain  province  is  characterized 
by  a  thick  wedge  of  unconsolidated  coastal  sediments  that  were  deposited  from  the 
Triassic  to  the  Quaternary  geologic  periods.  The  formations  that  make  up  the  wedge 
dip  toward  the  southeast  and  outcrop  in  roughly  north-south  trending  bands 
(Maryland  Geologic  Survey,  1968).  Regional  geology  is  illustrated  on  Figure  1-3. 

The  unconsolidated  deposits  present  at  FGGM  are  from  the  Potomac  Group.  The 
Potomac  Group  consists  of,  from  youngest  to  oldest,  the  Patapsco,  Arundel,  and 
Patuxent  Formations,  for  a  total  thickness  of  approximately  600  feet.  The  formations 
were  formed  as  fluvial  and  lacustrine  deposits  and  consist  of  interbedded  sand,  silt, 
and  clay  layers.  A  stratigraphic  column  for  Anne  Arundel  County  is  shown  in 
Figure  1-4. 
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Based  on  site  drilling  logs,  primarily  from  the  ASL,  the  upper  section  of  the  Patapsco 
Formation  consists  of  mottled,  medium  fine  to  silty  sand  in  various  colors:  yellow 
brown,  yellow  orange,  light  brown,  and  gray.  The  thickness  of  this  layer  ranges  from 
1  to  40  feet  at  the  ASL.  This  upper  section  of  the  Patapsco  is  not  continuous  across 
FGGM  and  appears  to  pinch  out  along  the  western  portion  of  the  ASL.  It  is  likely, 
based  on  drilling  logs  and  relative  spacial  position,  that  the  wells  at  the  ODA  are  also 
screened  in  the  upper  Patapsco. 

A  fairly  sharp  contact  exists  between  the  upper  and  middle  sections  of  the  Patapsco 
Formation.  The  middle  section  of  the  Patapsco  Formation  is  a  thick,  hard,  highly 
plastic,  mottled  clay.  Depth  to  the  clay  layer  ranges  from  1  to  40  feet  below  grade. 
The  middle  section  is  very  close  (<5  feet)  to  the  ground  surface  along  the  western 
boundary  of  the  ASL  and  along  the  stream  flowing  west  from  the  ASL.  The 
proximity  of  the  surface  of  the  middle  section  to  the  ground  surface  indicates  that  the 
upper  section  is  pinching  out.  The  middle  layer  has  a  mean  thickness  of  50  feet  and 
ranges  up  to  at  least  102  feet  at  the  ASL,  where  it  was  completely  penetrated.  Lenses 
of  very  fine  silty  sand,  varying  from  2  to  16  feet  in  thickness,  are  not  uncommon  in 
the  middle  section. 

The  transition  between  the  middle  and  lower  sections  of  the  Patapsco  Formation  is 
fairly  gradual.  There  is  approximately  15  feet  of  alternating  silty  sands  and  silty  clays 
before  the  transition  to  the  lower  Patapsco  (medium  fine  sand  with  trace  clay).  The 
lower  section  of  the  Patapsco  Formation  is  a  medium  fine,  silty  sand  that  grades 
downward  into  a  coarse  medium  sand  with  minor  silt.  The  colors  observed  in  this 
layer  include  pale  to  dark  yellowish  orange,  dark  brown,  and  dark  yellow.  The  soil 
boring  logs  from  the  deep  wells  at  the  ASL  and  the  shallow  wells  at  the  FTA  and 
DSY  are  representative  of  this  layer.  The  reported  regional  thickness  ranges  from  80 
to  100  feet.  Depth  to  the  layer  at  FGGM  is  approximately  45  feet  below  grade. 

The  Arundel  Formation  is  approximately  250  feet  thick  and  consists  of  massive  beds 
of  red,  brown  and  gray  clay  with  more  permeable  layers  in  some  areas. 

The  Patuxent  Formation  is  the  oldest  of  the  unconsolidated  deposits  and  is  composed 
of  sand  and  gravel  with  some  silty  clay  and  clay.  This  formation  is  the  shallow  layer 
along  the  western  boundary  of  FGGM  and  lies  above  crystalline  bedrock.  The 
Patuxent,  like  the  rest  of  the  unconsolidated  deposits,  slopes  to  the  southeast. 

The  Patuxent  Formation  rests  unconformably  above  crystalline  bedrock.  The  bedrock, 
which  is  Precambrian  to  early  Cambrian,  consists  of  igneous  and  metamorphic  rocks 
(Hansen  and  Edwards,  1986).  The  bedrock  outcrops  in  the  Piedmont  region  northwest 
of  the  base.  The  primary  rock  types  found  along  the  fall  line  are  metavolcanics  such 
as  amphibolite,  schist,  and  serpentinite,  and  belong  to  the  Baltimore  Mafic  Complex. 
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In  summary,  FGGM  is  underlain  by  a  wedge  of  unconsolidated  deposits  that  thicken 
and  dip  to  the  southeast.  The  deposits  include  alternating  formations  of  sand  and 
gravel  with  silty  clays.  Underlying  the  wedge  is  Precambrian  to  early  Cambrian 
crystalline  bedrock.  Depth  to  bedrock  at  FGGM  is  unknown  and  varies  regionally. 

1. 2.3.3  Hydrogeology.  The  Potomac  Group  is  composed  of  three  separate  and 
distinct  aquifers  in  the  vicinity  of  the  base.  The  aquifers  are  known  as  the  upper  and 
lower  Patapsco  and  the  Patuxent  aquifers.  The  middle  confining  layer  of  the  Patapsco 
Formation  and  the  Arundel  Formation  act  as  confining  layers  separating  each  of  the 
aquifers  (Figure  1-5).  All  three  aquifers  are  confined  on  a  regional  scale  but  act  as 
water  table  aquifers  in  areas  where  the  confining  layers  do  not  exist. 

The  upper  Patapsco,  where  it  exists  at  FGGM,  is  an  unconfined  water  table  aquifer. 
This  layer  is  present  at  the  ASL  but  has  not  been  identified  at  other  sites  at  FGGM. 

It  may  be  present  at  the  CFD,  but  the  identification  has  not  been  confirmed.  The 
regional  direction  of  ground  water  flow  is  to  the  southeast.  However,  due  to 
mounding,  ground  water  flow  in  the  upper  Patapsco  at  the  ASL  varies  with  the 
topography  and  can  be  east,  south,  or  west.  The  hydraulic  conductivity  for  this 
aquifer,  measured  at  the  ASL,  ranges  from  3x10  ^  to  6xl0’3  cm/sec.  The  mean  water 
level  elevation  at  the  ASL  is  145  feet  above  mean  sea  level  (MSL). 

The  clay  layer  in  the  Patapsco  forms  the  middle  confining  bed  separating  the  upper 
and  lower  Patapsco  aquifers.  The  vertical  hydraulic  conductivity,  for  samples 
collected  at  the  ASL,  ranges  from  lxlO'8  to  2xl0'7  cm/sec. 

The  lower  sandy  layer  of  the  Patapsco  forms  the  lower  Patapsco  aquifer.  This  aquifer 
acts  both  as  a  water  table  (unconfined)  aquifer  and  as  a  confined  aquifer  depending 
on  whether  the  upper  Patapsco  aquifer  is  present.  At  the  ASL,  where  the  upper 
Patapsco  is  present,  the  lower  Patapsco  is  a  confined  aquifer.  At  the  DSY  and  IL2, 
where  the  upper  Patapsco  is  not  present,  the  lower  Patapsco  acts  as  a  water  table 
aquifer.  Regional  ground  water  flow  in  the  lower  Patapsco  aquifer  is  toward  the 
southeast,  consistent  with  the  formational  dip.  On  site,  the  ground  water  flow 
direction  varies.  In  the  confined  portion  of  the  aquifer  at  the  ASL,  the  lower  Patapsco 
flows  to  the  southeast,  consistent  with  the  regional  direction.  In  the  water  table 
portions  of  the  aquifer,  the  flow  direction  varies  depending  on  site  topography  and 
surface  water  locations.  Hydraulic  conductivities  range  from  4x1  O'4  to  2xl0'3  cm/sec 
in  the  confined  portions  and  from  lxl O'4  to  2xl0'2  cm/sec  in  the  unconfined  portions. 

The  Arundel  Formation  acts  as  a  confining  bed  between  the  lower  Patapsco  and  the 
Patuxent  aquifers.  The  Arundel  has  a  low  vertical  permeability. 
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The  Patuxent  Formation  forms  the  lower  confined  aquifer.  The  Patuxent  aquifer  has 
been  identified  as  a  confined  aquifer  for  all  sites  at  FGGM  where  encountered.  Based 
on  regional  geology,  it  is  likely  that  the  Patuxent  aquifer  exists  under  water  table 
conditions  west  of  the  base,  but  is  unlikely  to  do  so  at  FGGM.  Regional  ground 
water  flow  in  the  Patuxent  is  toward  the  southeast,  consistent  with  the  regional  dip. 
Because  few  of  the  wells  at  FGGM  are  in  the  Patuxent  aquifer,  no  ground  water 
contour  map  has  been  constructed. 

According  to  the  Maryland  Geological  Survey  (Mack  and  Achmet,  1986),  the 
bedrock  in  Anne  Arundel  County  is  expected  to  be  similar  to  the  low  hydraulic 
conductivity  bedrock  in  the  Piedmont  region. 


1.3  Report  Organization 

The  format  of  this  report  is  as  follows: 

•  Section  1.0:  Introduction  -  Background  and  basewide  information 

•  Section  2.0:  Technical  Scope  of  Work  and  Investigation  Objectives  and 
Procedures  -  Detailed  rationale  and  procedures  for  the  completed  SLA  data 
collection  activities 

•  Section  3.0:  Basewide  Investigation  -  Information  related  to  all  sites,  such  as 
appropriate  regulations,  quality  assurance,  and  background  soil  chemistry 

•  Sections  4.0  through  9.0:  Physical  Characterization  and  Contaminant 
Assessment.  Data  collected  during  the  SLA,  conclusions,  and  recommendations 
for  each  SIA  area  at  FGGM: 


Section  4.0 
Section  5.0 
Section  6.0 
Section  7.0 
Section  8.0 
Section  9.0 


DPDO  Salvage  Yard  and  Transformer  Storage  Area 

Fire  Training  Area 

Helicopter  Hangar  Area 

Inactive  Landfill  No.  2 

Ordnance  Demolition  Area 

Soldiers  Lake 
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Figure  1-4:  Stratigraphic  Column  for  Anne  Arundel  County 


System 

Scrim 

Foimatton 

Avenge 

TMekneee 

Hytirologfe  Character 

General  Uthology :  % 

QUATERNARY 

HOLOCENE  and 
PLEISTOCENE 

Alluvium  and 
terrace  deposits 

30 

Confining  bed  in  most 
places.  Poor  aquifer  in 
some  places. 

Sand,  gravel,  silt,  and 
clay. 

EOCENE 

Nanjemoy 

Formation 

80 

Confining  Bed 

Sand,  with  clayey 
layers,  glauconitic. 

Marlboro  Clay 

30 

Confining  bed. 

Clay,  plastic,  pale-red 
to  silvery  gray. 

TERTIARY 

PALEOCENE 

PAMUNKEY 

Aquia  Formation 

100 

Aquifer 

Glauconitic,  greenish 
to  brown  sand  with 
indurated  or  "rock" 
layers  in  middle  and 
basal  parts. 

Brightseat 

Formation 

40 

Confining  bed  in  most 
places.  Poor  aquifer  in 
some  places. 

Sand,  sih.  and  clay, 
olive  gray  to  black, 
glauconitic. 

UPPER 

Severn  Formation 

90 

Poor  aquifer  in  places. 

Sand,  silty  to  fine, 
with  some  glauconite. 

Mata  wan 

Formation 

30 

Confining  bed 

Silt  and  fine  sand,  i 

clayey,  dark  gray  to 
black,  glauconitic. 

CRETACEOUS 

Magothy 

Formation 

too 

Aquifer 

Sand,  light  gray  to 
white,  with 
inter-bedded  thin 
layers  of  organic  black 
clay. 

Upper  Part 

250 

Confining  bed 

Clay,  tough,  variegated 
color. 

CRETACEOUS 

Aquifer 

Sand,  fine  to  medium, 
brown  color. 

LOWER 

Lower  Part 

250 

Confining  bed 

Clay,  tough,  variegated 
color. 

POTOMAC 

Aquifer 

Sand,  fine  to  medium, 
brown  color. 

CRETACEOUS 

Arundel  Clay 

250(7) 

Confining  bed 

Clay,  red,  brown,  and 
gray,  contains  some 
ironstone  nodules  and 
plant  remains. 

Patuxent 

Formation 

250(7) 

Aquifer  ? 

Confining  Bed 

Aquifer  7 

Sand,  gray  and  yellow, 
with  interbedded  clay; 
kaolinized  feldspar  and 
lignite  common. 

Locally  day  layers 
predominate. 

LOWER  PALEOZOIC  (7) 
to  PRECAMBRIAN  (7) 

Basement1 

Complex 

Unknown 

Confining  bed 

Probably  gneiss, 
granite,  gabbro, 
meu-gabbro.  quartz 
diorite  and  granitized 
schist. 

1  Consolidated  red  shaly  rocks  of  Triassic(?)  age  were  drilled  at  Sandy  Point  State  Park. 


Source:  Mack  and  Achmad.  1986.  Evaluation  of  the  Water-Supply  Potential  of  Aquifers  in  the  Potomac  Group  of  Anne  Arundel  County.  Maryland.  Maryland  Geological 
Survey,  Report  of  Investigations  No.  46. 
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Table  1-1 :  Location  of  Site  Inspection  Addendum  Sites 


Site  Name 

Site 

Abbr. 

Location  on  Base 

Inactive  Landfill  No.  2 

IL2 

South  of  Tipton  Airfield  and  about  450  feet  north  of 

Litde  Patuxent  River. 

DPDO  Salvage  Yard  and 
Transformer  Storage  Area 

DSY 

Immediately  north  of  Route  32. 

Helicopter  Hangar  Area 

HHA 

West  of  Tipton  Airfield. 

Fire  Training  Area 

FTA 

North  of  Tipton  Airfield. 

Ordnance  Demolition  Area 

ODA 

Southeast  comer  of  the  parcel  at  Range  16. 

Soldiers  Lake 

SL 

South  of  Route  32  and  approximately  one  mile  west  of 
the  BRAC  parcels  eastern  boundary. 

NOTES: 

Abbr.  -  Abbreviation 
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2.0  Technical  Scope  of  Work  and  Investigation  Objectives  and  Procedures 
2.1  Technical  Scope  of  Work 

The  purpose  of  the  SIA  field  investigation  was  to  collect  sufficient  data  to  determine 
if  chemical  releases  or  contamination  have  occurred  at  suspected  sites,  and/or  to 
further  investigate  areas  of  potential  concern. 

Each  of  the  field  tasks  was  conducted  to  evaluate  potential  problems  or  to  fulfill  an 
existing  data  gap.  Data  gaps  and  the  rationales  for  the  field  tasks  are  included  on 
Table  2-1.  Figure  2-1  summarizes  the  entire  SIA  technical  scope  of  work  (SOW)  as  it 
was  completed.  Detailed  descriptions  of  the  SOWs  and  any  deviations  from  the 
proposed  SOW  for  each  area  are  included  in  Sections  4.0  through  8.0. 

The  general  objectives  for  each  type  of  field  procedures  are  included  in  Section  2.2. 
Summaries  of  the  procedural  methods  are  included  in  Section  2.3. 


2.2  Investigative  Objectives 

2.2.1  Surface  Water  and  Sediment  investigation 

A  surface  water  and  sediment  sampling  program  was  conducted  to  evaluate  the 
distribution  and  potential  impact,  if  any,  of  migrating  contaminants  into  the  surface 
water  or  sediment.  Surface  water  samples  were  collected  to  determine  if  source 
constituents  have  migrated  into  the  surface  water  regime.  The  interaction  between 
source  and  surface  water  is  important  in  understanding  the  surface  water’s  potential 
as  a  contaminant  migration  pathway  or  potential  exposure  area. 

Sediments  can  potentially  act  as  "contaminant  traps"  by  two  means,  settling  of 
particulate  matter  into  the  sediment,  and  adsorption  of  contaminants  onto  the 
sediment  particle  surfaces.  If  the  sediments  become  contaminated,  they  can  become 
potential  sources  that  slowly  release  contamination  into  the  surface  water  body,  even 
after  the  original  source  is  discontinued.  Additionally,  sediment  contamination  can 
adversely  affect  benthic  stream  biota. 

Surface  water  and  sediment  samples  were  collected  from  three  areas: 

•  FTA:  One  sediment  sample  was  collected  from  the  oil  water  separator. 

•  HHA:  Five  surface  water  and  four  sediment  samples  were  collected. 

•  SL:  Two  surface  water  samples  were  collected. 
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2.2.2  Geology  and  Hydrogeology  Investigations 

The  geologic  investigation  included  two  tasks:  a  surface  soil  hand  augering  program 
and  an  exploratory  boring  program.  The  purpose  of  both  programs  was  to  determine 
the  physical  and  chemical  characteristics  of  the  soil.  That  information  is  necessary 
for: 


•  Determining  which  stratigraphic  unit  is  present  in  the  boring,  which  is  then 
incorporated  into  the  overall  understanding  of  site  and  regional  geology 

•  Estimating  soil  characteristics  such  as  porosity  and  relative  permeability,  both  of 
which  are  necessary  to  understand  ground  water  movement 

•  Evaluating  background  soil  chemistry  for  comparison  to  potentially  affected  soils 

•  Evaluating  potential  contaminant  source  chemistry 

Three  shallow  soil  samples  were  collected  from  each  of  the  SLA  and  RIA  areas  for 
evaluation  of  background  soil  chemistry.  Additionally,  shallow  soil  samples  were 
collected  from  two  of  the  areas  at  FGGM  to  determine  impacts  of  base  activities: 

•  DSY:  Six  soil  samples  were  collected  to  determine  if  the  storage  of  transformers 
had  impacted  shallow  soils. 

•  ODA:  Eleven  soil  samples  were  collected  from  various  depths  at  four  locations 
to  determine  the  effect  of  ordnance  demolition  on  soil  chemistry. 

All  nine  soil  borings  drilled  during  the  SIA  were  completed  as  monitoring  wells.  The 
newly  installed  wells  were  then  used  as  part  of  the  ground  water  investigation,  which 
included  ground  water  quality  and  hydraulic  components.  The  purpose  of  the 
hydraulic  investigation,  which  included  water  level  measurements,  was  to  identify  the 
flow  gradients  and  flow  rates  within  the  subsurface.  The  purpose  of  the  ground  water 
quality  assessment  was  to  (1)  better  define  the  contaminant  plume  margins,  (2)  define 
additional  contaminant  plumes,  and  (3)  provide  more  adequate  coverage  in  areas  with 
insufficient  data.  A  total  of  18  wells  were  sampled  during  the  SIA,  including  the 
following  new  wells: 

•  DSY:  Two  new  wells  were  installed  to  help  determine  the  extent  of  the  VOC 
contamination. 

•  FTA:  Three  new  wells  were  installed  to  evaluate  potential  ground  water 
contamination  in  the  area. 


HHA:  One  new  well  was  installed  to  evaluate  the  nature  of  contamination  in  an 
area  of  high  soil  gas  concentrations. 
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•  ODA:  Three  new  wells  were  installed  to  evaluate  potential  ground  water 
contamination  in  the  area. 

In  addition  to  installing  new  wells,  all  existing  wells  at  the  DSY,  IL2,  and  HHA  were 
sampled  to  determine  ground  water  quality,  and  to  determine  if  any  changes  had 
occurred  since  the  previous  sampling  round. 

Rainfall  in  the  FGGM  area  was  slightly  below  average  for  January  and  February  of 
1993,  but  significantly  above  average  in  March  1993.  The  average  March  rainfall  is 
3.38  inches,  but  8.12  inches  fell  in  March  1993  (National  Weather  Service,  1994). 
This  unusually  wet  period  delayed  some  field  work  and  may  have  affected  sample 
results.  For  example,  ground  water  collected  from  shallow  monitoring  wells  may  have 
lower  concentrations  of  contaminants  than  normal  due  to  dilution.  Also,  overland 
flow  of  contaminants  has  a  greater  affect  than  normal.  This  may  have  occurred  at  the 
CFD  where  overland  flow  may  have  caused  downgradient  contamination  through 
upwelling  of  ground  water  or  by  contact  with  surface  debris. 

2.2.3  Elevation  Surveys 

The  objective  of  the  location  and  elevation  survey  was  to  permanently  and  accurately 
provide  location  and  elevation  control  for  all  new  sampling  points.  The  survey  data 
are  used  for  accurately  plotting  sample  locations  and  for  determining  hydraulic  flow 
directions  and  gradients,  all  of  which  are  necessary  for  developing  a  site-specific 
chemical  transport  and  fate  model. 


2.3  Investigative  Procedures 

The  quality  of  the  data  collected  for  the  FGGM  investigation  is  a  function  of  the 
overall  design  and  planning  of  the  sample  collection  program  and  the  specific  sample 
collection  and  handling  procedures  used.  In  addition  to  sample  collection,  our 
activities  during  the  field  investigation  involved  sample  identification,  sample 
handling,  and  field  documentation.  The  standard  procedures  used  to  complete  these 
tasks  are  detailed  in  the  following  documents: 

•  Geotechnical  Requirements  for  Drilling,  Monitor  Wells,  Data  Acquisition,  and 
Reports  (USATHAMA,  1987) 

•  Quality  Control  Program  (USATHAMA,  1990) 

•  Quality  Control  Plan  (QCP)  for  Fort  Meade,  Maryland  (Arthur  D.  Little,  1993c) 

•  Work  Plan  for  Fort  Meade,  Maryland  (Arthur  D.  Little,  1993d) 

•  Standard  Operating  Procedures  (SOPs)  (Arthur  D.  Little) 
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•  Health  and  Safety  Plan  for  Fort  Meade,  Maryland  (Arthur  D.  Little,  1993b) 

•  Investigation-Derived  Waste  (Appendix  O) 

The  sections  below  summarize  the  procedures,  including  any  general  deviations 
during  the  FGGM  field  investigation.  Deviations  specific  to  only  one  area  are 
discussed  in  Sections  4.0  through  9.0. 

2.3.1  Sample  Identification,  Handling,  Preservation,  and  Shipping 

2.3.1. 1  Sample  Identification.  All  samples  collected  during  the  FGGM  field 
investigation  were  identified  by  their  USAEC  site  identification  (ED)  and  a  unique 
nine-digit  field  ID  tracking  name.  Existing  site  IDs  were  used  when  possible;  new 
site  IDs  were  chosen  to  match  the  existing  site  IDs.  Site  IDs  identify  the  location  at 
which  a  sample  is  collected. 

The  purpose  of  the  field  ID  was  to  ensure  that  each  sample  had  a  unique  name  that 
could  be  used  to  track  the  sample  as  it  progressed  from  the  field  to  the  laboratory 
and  then  to  track  the  data  as  they  were  reported  from  the  laboratory.  A  computerized 
system  was  used  in  the  field  that  printed  barcoded  labels  that  could  be  scanned  into 
the  computer  to  produce  chain-of-custody  forms  and  to  build  a  computerized  database 
of  samples  sent  to  the  laboratory.  The  field  IDs  were  defined  as  follows: 


Digit 

Number 

Information 

Examples 

illllll 

1 

Location  at  FGGM 

D=DSY,  F=FTA,  H=HHA,  I=IL2,  0=0DA, 
S=Soldiers  Lake  B=background,  W=waste, 

Q=quality  assurance 

2 

Sample  round 

Always  set  at  1  for  this  investigation 

3 

Sample  type/source 

M=monitoring  well,  T=stream,  D=sediment,  i 

S=surface  soil,  B=boring,  L=leachate, 

R=residential  well,  A=hand  auger,  X=waste/blanks 

4-7 

Site  ID  number 

Based  on  site  ID.  MW-103  would  have  digits 

0103. 

8 

Filtering  status  for  aqueous 
samples;  relative  depth  for 
soils 

Y=unfiltered,  Z=filtered,  relative  depths  A-Z 

9 

Analysis 

V=VOCs,  S= SVOCs,  M=metals,  H=TPHC, 
P=PCB/pesticides,  E=explosives,  C=chloride, 
4=sulfate,  N=nitrate,  T=TDS,  0=TCLP 
organics/metals 
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For  example,  a  ground  water  sample  from  the  DSY,  with  a  site  ID  of  MW-43D, 
being  analyzed  for  total  metals,  would  have  a  field  ID  of  D1M043DYM. 

2.3.1. 2  Sample  Handling,  Preservation,  and  Shipping.  Sample  handling  includes 
the  tasks  involved  from  the  time  a  sample  is  collected  until  it  is  shipped  to  the 
laboratory.  The  specific  tasks  depend  upon  the  type  of  sample  being  collected  and  the 
intended  analysis.  Consistency  in  sample  handling  ensures  that  samples  do  not 
become  contaminated  or  their  integrity  becomes  compromised. 

All  samples  were  collected  in  either  glass  or  polyethylene  bottles,  as  specified  on 
Table  2-2.  Standard  sampling  and  sample  handling  procedures  are  described  in  detail 
in  Arthur  D.  Little’s  SOPs  and  Quality  Control  Plan  (QCP).  Procedures  specific  to 
USAEC  or  FGGM  are  summarized  below: 

•  Samples  collected  for  aqueous  volatiles  were  first  subjected  to  a  preservative  test 
as  follows: 

-  Three  vials  were  triple  pre-rinsed. 

-  One  vial  was  filled  with  the  sample  water,  and  a  known  volume 
(approximately  10  drops)  of  hydrochloric  acid  (HC1)  was  added. 

—  The  vial  was  closed  and  shaken  and  the  final  pH  was  tested. 

-  If  the  pH  was  less  than  or  equal  to  1,  the  same  volume  of  acid  was  added  to 
the  two  remaining  pre-rinsed  vials  and.  the  sample  was  collected  in  the 
pre-preserved  vials. 

•  Soil  samples  for  volatile  analysis  were  collected  and  then  immediately  transferred 
to  vials.  During  drilling,  the  VOC  sample  was  placed  into  the  vial  immediately 
after  peeling  the  split-spoon  sample  and  prior  to  descriptive  logging.  When 
composite  hand  auger  samples  were  being  collected,  the  VOC  vials  were  filled 
from  the  first  auger  as  soon  as  it  was  brought  to  the  surface.  The  remaining  soil 
sample  containers  were  filled  after  the  sample  was  composited  in  a  stainless  steel 
bowl  using  a  stainless  steel  spoon. 

•  After  a  sample  was  collected,  it  was  placed  on  ice  and,  at  the  end  of  the  day, 
taken  to  the  field  trailer.  Samples  that  required  chemical  preservation  (Table  2-2) 
were  then  preserved  and  the  final  pH  tested  and  documented.  Samples  for 
dissolved  metals  were  filtered  using  a  peristaltic  pump  with  an  in-line 
high-capacity  0.45  micron  filter. 

All  samples  were  shipped  on  ice  to  DataChem  Laboratories  in  Salt  Lake  City,  Utah. 
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Chain-of-custody  forms  were  placed  in  plastic  bags  and  taped  to  the  inside  of  the 
cooler  lid.  The  coolers  were  taped  and  custody-sealed  shut,  and  then  shipped  via 
Federal  Express  for  overnight  delivery. 

2.3.2  Field  Documentation 

Field  documentation  is  an  essential  part  of  the  field  investigation  because  it  ensures 
that  all  of  the  necessary  information  is  collected,  any  deviations  from  the  standard 
operating  procedures  and  the  QCP  are  reported,  and  all  field  events  can  be  recreated 
if  necessary  (SOP  ADL-4014).  Numerous  forms  were  used  in  the  field  to  document 
our  work: 

•  A  field  notebook  accompanied  each  sampling  team  throughout  the  day.  All 
relevant  site  information  not  included  on  more  specific  forms  was  recorded  in  the 
notebooks. 

•  Calibration  of  field  equipment  was  documented  in  the  calibration  notebook  kept 
with  the  recharging  equipment.  Entries  included  date,  initials  of  person 
calibrating,  and  any  problems  encountered. 

•  Drilling  Logs,  Well  Installation  Diagrams,  and  Daily  Drilling  Logs  were  used  for 
all  drilling  activities. 

•  Well  Development  Logs  were  used  for  development  of  new  monitoring  wells. 

•  Well  Sampling  and  Surface  Water  and  Sediment  Sampling  Logs  were  used  as 
appropriate. 

•  Daily  Health  and  Safety  reports  were  filled  out  daily  by  each  team. 

•  Chain-of-Custody  forms  were  completed  for  each  sample  shipment. 

•  Weekly  field  reports  summarized  the  week’s  activities  and  were  accompanied  by 
the  health  and  safety  report,  the  necessary  field  forms  and  copies  of  the 
appropriate  pages  of  the  field  notebooks.  These  reports  were  forwarded  to 
USAEC  when  completed. 

2.3.3  Surface  Water  and  Sediment  Sampling  Procedures 

Surface  water  sampling  procedures  depend  upon  the  depth  of  the  water  to  be  sampled 
(SOP  USA-1001).  In  shallow  water  (less  than  one  foot  deep),  samples  can  be 
collected  by  immersing  the  sample  bottles  in  the  water  taking  care  not  to  disturb  the 
sediment. 

In  deeper  waters,  the  samples  can  be  collected  by  either  wading  into  the  water  body 
or  by  use  of  a  discrete  bomb  sampler.  If  the  water  body  is  deeper  than  twenty  feet,  a 
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vertical  temperature  profile  of  the  water  column  should  be  measured  to  determine  if  a 
thermocline  exists.  In  any  case,  field  parameters  should  be  measured  prior  to  sample 
collection,  and  samples  should  be  collected  starting  from  downstream  and  moving 
upstream. 

Procedures  and  deviations  specific  to  FGGM  were: 

•  All  surface  water  samples  were  collected  from  shallow  water  less  than  three  feet 
deep. 

•  Samples  for  VOCs  were  not  collected  by  immersion.  VOC  samples  were  first 
collected  in  a  prerinsed  (non- VOC)  sample  bottle  and  then  gently  poured  into  the 
VOC  vial.  Although  this  may  cause  slight  volatilation  of  contaminants,  it  was 
necessary  because  the  vials  were  pre-preserved  with  HC1. 

•  Field  screening  readings  (temperature,  pH,  conductivity,  and  turbidity)  were 
collected  following  sample  collection.  This  was  done  to  ensure  that  the 
measurement  could  be  collected  in-situ  without  causing  sediment  problems  in  the 
shallow  water. 

•  One  of  the  samples  from  Soldiers  Lake  required  ice  augering,  using  a  hand 
powered  auger  for  access.  Both  of  the  Soldiers  Lake  surface  water  samples  were 
collected  as  grab  samples  because  the  depth  sampler  would  freeze  during  sample 
retrieval. 

Sediment  samples  were  collected  from  shallow  stream  bottoms  either  with  a  stainless 
steel  trowel  or  a  stainless  steel  hand  auger.  Samples  for  VOCs  were  collected 
immediately,  and  then  the  remaining  sediment  was  placed  in  a  stainless  steel  bowl, 
composited  with  a  stainless  steel  spoon,  and  transferred  into  the  appropriate  sample 
containers.  Sediment  composite  samples  were  collected  by  mixing  equal  volumes  of 
soil  from  multiple  locations.  Generally,  three  volumes  were  collected  using  a  hand 
auger  in  a  triangle-shaped  pattern.  In  locations  where  only  small  volumes  could  be 
obtained  with  the  hand  auger,  up  to  six  separate  sample  aliquots  were  collected  for 
mixing.  The  sample  aliquots  were  mixed  with  a  stainless-steel  spoon  in  a 
stainless-steel  bowl  until  they  were  visually  homogeneous  to  form  a  composite 
sample. 

Sketch  maps  of  the  location  were  included  in  either  the  field  notebook  or  in  the 
sample  collection  logs.  The  depth  of  the  water  above  the  sediment  was  measured  and 
noted. 


ArthirD  Little 
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2.3.4  Geologic  Investigation  Procedures 

2.3.4.1  Shallow  Soil  Sampling.  Two  types  of  shallow  soil  samples  were  collected 
during  the  SIA:  surface  soils  from  0  to  6  inches  and  shallow  soils  from  2  to  3  feet. 
Surface  soils  were  collected  to  determine  if  stained  areas  had  affected  soil  quality. 
The  shallow  samples  were  collected  below  the  soil  surface  so  that  they  were 
representative  of  the  surficial  deposits. 

Three  shallow  soil  samples  were  collected  from  each  area  at  FGGM  to  establish 
background  concentrations  for  metals  and  pesticides.  Care  was  taken  to  collect 
background  samples  from  undisturbed  areas  to  obtain  representative  information 
about  the  area.  Sampling  locations  were  selected  in  areas  with  no  visibly  disturbed 
soil  or  with  no  indication  of  former  human  activity.  However,  only  two  samples  were 
collected  and  analyzed  from  the  FTA  due  to  a  sheen  in  the  water  at  one  sampling 
location. 

At  the  FTA,  only  two  background  samples  were  collected  and  analyzed.  A  third 
representative  background  sample  could  not  be  analyzed  because  the  water  table  in 
the  area  where  the  sample  was  collected  was  just  below  the  surface  (1  inch)  and  had 
a  sheen.  There  were  no  other  undisturbed  areas  nearby  to  serve  as  a  substitute 
background  sampling  location  and  it  was  not  clear  whether  the  observed  sheen  was 
due  to  decaying  organics  or  contaminant  migration.  Thus  the  sample  was  discarded. 

The  shallow  soil  samples  were  collected  with  a  stainless  steel  hand  auger.  During  the 
augering,  changes  in  the  soil  with  depth  were  noted  and  the  sample  was  not  collected 
until  the  natural  soils  were  reached.  Natural  soils  are  soils  that  do  not  contain  any  fill 
or  organic  material  such  as  cement,  tree  bark,  plastic,  etc.  To  ensure  consistency, 
most  samples  were  collected  from  2  to  3  feet.  Following  collection,  the  soil  type  was 
described,  and  the  sample  was  composited  in  a  stainless  steel  bowl  and  transferred  to 
appropriate  containers. 

Six  surface  soil  (0  to  6  inches)  samples  were  collected  from  the  DSY  transformer 
storage  area.  These  samples  were  collected  in  a  grid  pattern,  primarily  from  stained 
areas.  The  samples  were  collected  in  the  same  manner  as  the  background  soil 
samples. 

2.3. 4.2  Exploratory  Boring  Procedures.  The  soil  boring  program  was  conducted 
from  January  19  to  February  10,  1993.  All  drilling  was  conducted  by  the  drilling 
subcontractor,  ATEC  Associates  Inc.  (ATEC),  of  Columbia,  Maryland. 

Unexploded  ordnance  (UXO)  surveys  were  conducted  in  conjunction  with  the  soil 
boring  program  by  Environmental  Hazards  Specialists  International,  Inc.  (EHSI)  of 
Belvidere,  North  Carolina.  UXO  screening  was  conducted  prior  to  and  during  any 
invasive  procedure  (i.e.,  drilling).  The  initial  UXO  survey  was  to  a  depth  of  5  feet. 
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During  the  field  investigations,  downhole  UXO  monitoring  was  conducted  at  4-foot 
intervals  to  a  depth  of  20  feet.  To  conduct  the  downhole  UXO  surveys,  all  drilling 
operations  were  discontinued,  the  augers  were  removed  from  the  borehole  and  all 
metal  objects  including  the  drill  rig  were  moved  at  least  15  feet  from  the  boring. 
Downhole  UXO  monitoring  was  discontinued  at  depths  of  20  feet;  EHSI  personnel 
were  present  at  each  location  until  well  installation  or  well  abandonment  was 
completed. 

The  only  drilling  method  used  during  the  SIA  soil  boring  activity  was  hollow  stem 
auger  (SOP  USA-4001).  Hollow  stem  auger  (HSA)  was  used  because  it  does  not 
require  the  introduction  of  water  during  drilling,  thus  minimizing  the  impact  upon 
local  hydrogeology  and  changes  to  the  hydraulic  conductivity  of  the  penetrated 
stratigraphic  units.  HSA  involves  advancing  the  augers  into  the  subsurface  using 
hydraulic  pressures  and  rotation.  Both  the  rotation  of  the  augers  during  advancement 
and  the  screw-like  orientation  of  the  auger  flights  result  in  sediments  being  removed 
from  the  path  of  the  auger  and  transported  to  the  ground  surface. 

The  final  drilling  depth  for  each  borehole  varied  depending  on  the  depth  at  which  the 
ground  water  was  encountered.  All  boring/well  abandonments  required  prior  approval 
by  the  USAEC  geologist  or  Contracting  Officer’s  Representative,  regardless  of 
reason.  There  were  no  borehole  abandonments  due  to  UXO.  Specific  deviations  from 
the  Geotechnical  Requirements  and  the  Work  Plan  are  detailed  for  each  area  in 
Sections  4.0  through  8.0. 

The  breathing  zone  and  boring  headspace  were  continuously  monitored  during  the 
soil  boring  program  using  either  an  Industrial  Scientific  MX  251  or  AIMS  3000 
combustible  gas  meter  to  monitor  percent  oxygen  and  lower  explosivity  limit  and  a 
Photovac  photoionization  detector  (PID)  to  monitor  total  VOCs.  Drill  spoils  were  also 
screened  with  a  geiger  counter  to  screen  for  radioactivity. 

Soil  samples  were  collected  with  a  2-inch  diameter,  24-inch  long  split  spoon.  The 
split  spoon  was  advanced  ahead  of  the  auger  in  order  to  collect  an  undisturbed 
sample.  Blow  counts  were  recorded  for  each  6-inch  interval  and  the  spoon  was 
immediately  retrieved  from  the  borehole.  Upon  removing  and  opening  the  split  spoon, 
VOCs  were  measured  with  a  PID.  The  split  spoon  samples  were  described  and 
logged  for  later  comparison  and  analysis.  The  Munsell  color  chart  was  used  as  a 
standard  for  color  analysis.  The  Unified  Soil  Classification  System  (USCS)  was  used 
to  classify  unconsolidated  sediments  by  grain  size,  particle  type,  and  sorting.  The 
ASTM  Standard  Penetration  Test  (SPT)  was  used  to  record  relative  compaction  of 
overburden  materials.  The  test  measures  split  spoon  penetration  resistance  by 
recording  the  number  of  blows  required  to  drive  the  split  spoon  6  inches,  using  a 
140-pound  hammer  dropped  30  inches.  Moisture  content  was  estimated  and  total 
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VOC  concentration  was  measured  using  a  PID.  All  data  were  recorded  on  permanent 
field  forms. 

If  chemical  samples  were  collected,  the  split  spoons  were  opened,  material  located 
along  the  outermost  portion  of  the  spoon  (skin)  was  removed,  and  the  soil  samples 
were  collected.  VOC  samples  were  collected  first  directly  from  the  spoon  to 
minimi/^  the  amount  of  volatilization  of  contaminants,  then  the  remaining  soils  were 
composited  in  a  stainless  steel  bowl  and  distributed  among  the  appropriate  bottles. 
Sampling  depths  for  each  analyte  were  noted  in  the  field  logs. 

2.3.5  Ground  Water  Investigation  Procedures 

2.3.5.1  Monitoring  Well  Installation  and  Development  The  USATHAMA  (1987) 
Geotechnical  Requirements  for  monitoring  well  installation  specify  a  maximum  of  3 
feet  of  sand  filter  pack  beneath  the  well  screen,  a  minimum  of  5  feet  of  filter  pack 
above  the  well  screen,  a  minimum  bentonite  seal  of  5  feet,  then  grout  to  surface 
(SOP  USA-4003  and  USA-4008).  These  requirements  assume  ground  water  depths  of 
13  feet  or  more.  The  ground  water  in  many  locations  at  FGGM  was  shallow,  thus  the 
recommended  requirements  were  not  applicable.  Approved  deviations  for  specific 
sites  are  discussed  in  Sections  4.0  through  9.0. 

All  materials  used  for  the  monitoring  well  construction  were  approved  by  the  USAEC 
geologist  prior  to  initiating  any  field  operations.  The  specifications  for  all  of  the 
materials  used  were  maintained  in  the  field  trailer.  The  monitoring  wells  were 
constructed  with  a  4-inch,  schedule  40  PVC  riser  and  10  feet  of  0.010-inch  slotted 
PVC  screen.  Well  screens  were  packed  with  silica  quartz  sand  and  sealed  with 
bentonite  chips.  A  cement  bentonite  grout  was  trended  into  the  annular  space  in  all 
wells  above  the  seal.  At  the  surface  of  each  well,  a  5-foot  orange  painted  protective 
steel  casing  (2.5  foot  stick-up)  with  padlocked  steel  caps  was  cemented  into  the 
ground  with  a  square,  4-foot  by  4-foot  by  0.5-foot  pad.  Four  orange-painted  pickets 
were  positioned  4  feet  away  from  the  casing  to  protect  the  monitoring  well.  All  of 
the  materials  used  to  construct  the  monitoring  wells  (e.g.,  casing,  riser,  screen)  were 
steam  cleaned  before  installation  as  specified  in  the  Geotechnical  Requirements 
(USATHAMA,  1987). 

Identically  keyed  brass  locks  were  used  to  secure  all  wells.  The  PVC  riser  of  each 
well  was  double  notched  or  marked  to  provide  a  datum  for  elevation  survey  and 
water  level  measurements.  Well  names  were  painted  with  white  paint  on  the  steel 
casing. 

All  new  monitoring  wells  were  developed  according  to  the  USATHAMA 
Geotechnical  Requirements  (USATHAMA,  1987)  and  the  Work  Plan  (Arthur  D. 
Little,  1993d).  Five  times  the  standing  water  volume  in  the  well  (casing  plus  annulus) 
was  removed  for  development.  If  any  water  was  introduced  during  the  drilling 
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operations,  five  times  that  volume  was  also  removed.  Field  parameters  temperature, 
pH,  conductivity,  and  turbidity  were  measured  prior  to  beginning  development,  once 
during  the  process,  and  at  the  end  of  development. 

Deviations  from  the  Work  Plan  (Arthur  D.  Little,  1993d)  and  Geotechnical 
Requirements  (USATHAMA,  1987)  are  discussed  under  each  site,  however  several 
basewide  deviations  were  approved: 

•  The  time  period  for  development  of  new  wells  (48  hours  to  7  days)  was 
extended  due  to  circumstances  beyond  control,  such  as  access  problems. 

•  Due  to  the  large  volume  of  purge  water,  the  historical  data,  and  the  shallow 
depth  to  ground  water,  USAEC  approved  discharging  all  purge  water  directly 
onto  the  ground. 

2.3.S.2  Monitoring  Well  Sampling.  The  monitoring  wells  were  sampled  beginning 
in  February  1993  and  ending  in  April  1993  with  some  additional  sampling  during 
January  1994.  Collection  of  ground  water  samples  included  multiple  tasks:  water 
level  measurements,  purging,  field  parameter  screening,  and  sample  collection. 

Prior  to  initiating  sampling  at  each  area,  a  complete  set  of  depth-to-water  and  total 
depth  measurements  was  collected.  The  measurements  were  collected  before  sampling 
to  ensure  that  well  purging  did  not  affect  the  ground  water  flow  direction  or 
gradients. 

Purging  consists  of  removing  a  volume  of  water  from  the  well  equal  to  five  times  the 
standing  water.  Evacuation  of  five  well  volumes  of  standing  water  was  used  as  set 
forth  in  the  U.S.  Army  Toxic  and  Hazardous  Materials  Agency  document 
Geotechnical  Requirements  for  Drilling,  Monitor  Wells,  Data  Acquisition,  and 
Reports  (March,  1987).  Water  quality  parameters  including  pH,  conductivity, 
temperature,  and  turbidity  were  measured  before  and  during  purging,  before 
sampling,  and  immediately  after  sampling  for  each  location.  The  field  parameters 
collected  represent  the  range  of  least-sensitive  indicators  of  aquifer  re-equilibration  to 
most-sensitive  indicators  of  equilibrated  conditions.  The  data  collected  during  these 
investigations  were  used  to  confirm  ground  water  flow  patterns  and  characterize 
ground  water  quality. 

Submersible  pumps  and  bailers  were  used  for  a  number  of  reasons  for  sampling  at 
FGGM.  Among  the  reasons  were  lack  of  acceptable  alternative  sampling  methods, 
variable  well  conditions,  cost,  and  data  comparability  to  previous  sampling  events  at 
FGGM.  A  low-flow  purging  technique  was  not  considered  for  sampling  events  at 
FGGM  for  the  SIA  or  RIA  work  because  it  was  not  a  widely  accepted  industry 
standard  at  the  time  of  work  plan  development.  For  example,  the  draft  final  EPA 
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Region  I  Groundwater  Sampling  Procedure  for  Low  Flow  Purge  and  Sampling  was 
published  August  10,  1994. 

Submersible  pumps  and  bailers  were  used  to  reduce  variability  and  level  of  effort  in 
sampling  from  well  to  well.  Some  wells  at  FGGM  have  a  depth  to  water  that  is 
greater  than  26  feet  bgs,  limiting  the  use  of  peristaltic  pumps;  some  wells  have  high 
T  FT .  readings,  which  may  limit  the  use  of  electric  pumps.  Therefore,  a  bladder  pump, 
with  additional  equipment,  and  an  EPA-recommended  seven-step  decontamination 
procedure  would  have  been  necessary.  Consistency  in  sampling  procedure  was 
maintained  with  the  use  of  bailers  and  submersible  pumps. 

Ground  water  samples  were  collected  previously  at  FGGM  with  bailers  and 
submersible  pumps.  Comparability  between  data  sets  would  have  been  questionable 
with  a  change  in  sampling  technique. 

Deviations  from  the  Work  Plan  (Arthur  D.  Little,  1993d)  and  Geotechnical 
Requirements  (USATHAMA,  1987)  are  discussed  under  each  site,  however,  several 
basewide  deviations  were  approved  by  USAEC: 

•  New  wells  could  be  sampled  7  days  after  development  rather  than  the  14  days 
required  in  the  Geotechnical  Requirements  (USATHAMA,  1987). 

•  If  a  well  purged  dry,  the  following  procedure  was  followed: 

-  Allow  the  well  to  recharge  to  its  original  level  or  for  a  minimum  of  4  hours. 

-  Purge  dry  a  second  time. 

-  Allow  the  well  to  recharge  a  second  time  to  either  its  original  level  or  for  a 
minimum  of  4  hours. 

-  Collect  the  samples. 

In  some  cases,  wells  that  purged  dry  were  allowed  to  recharge  overnight  and 
then  repurged  or  sampled  the  following  morning. 

Appendices  A  through  F  include  all  of  the  field  forms  for  the  parcels  investigated 
during  the  SIA:  boring  logs,  monitoring  well  installation  logs,  well  development  logs, 
and  monitoring  well  sampling  forms. 

Appendices  G  through  N  include  copies  of  the  analytical  results  from  the  individual 
sampling  events  during  the  SIA. 

2.3.5.3  Elevation  Survey  Procedures.  The  location  and  elevation  of  each  of  the  14 
newly  installed  wells  were  surveyed  by  Greenhome  and  O’Mara  of  Greenbelt, 
Maryland.  The  survey  point  of  each  well  was  located  between  the  double  notches 
previously  installed  on  the  rim  of  the  well  riser.  For  horizontal  control,  the  positions 
were  surveyed  using  Universal  Transverse  Mercator.  The  vertical  elevations  were 
surveyed  using  the  National  Geodetic  Vertical  datum  of  1929. 
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Figure  2-1 :  Summary  of  Activities 
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Table  2-2:  Containers,  Preservation,  and  Holding  Times  for  Analytical  Samples 


Analysis 

Sample  Containers 

Preservation 

Holding  Times 

TCL  Volatiles 

-  water 

Two  40-mL  amber  glass 
VOA  vials. 

Teflon-lined  cap 

HQ  to  pH<2 

Cool,  4°C 

14  days 

TCL  Volatiles 
-  soil/sediment 

250-mL  amber 
wide-mouth  glass  jar. 
Teflon-lined  cap 

Cool,  4°C 

14  days 

TCL  Semivolatiles 
-  water 

l-L  amber  glass  jar, 
Teflon-lined  cap 

Cool,  4°C 

7  days  to 
extraction;  40 
days  after 
extraction 

TCL  Semivolatiles 
-  soil/sediment 

250-mL  amber 
wide-mouth  glass  jar, 
Teflon-lined  cap 

Cool,  4°C 

7  days  to 
extraction;  40 
days  after 
extraction 

PCBs 

-  water 

l-L  amber  glass  bottle. 
Teflon-lined  cap 

Cool,  4°C 

7  days  to 
extraction;  40 
days  after 
extraction 

PCBs 

-  soil/sediment 

250-mL  amber 
wide-mouth  glass  jar, 
Teflon-lined  cap 

Cool,  4°C 

7  days  to 
extraction;  40 
days  after 
extraction 

Explosives 
-  soil/sediment . 

250-mL  amber 
wide-mouth  glass  jar. 
Teflon-lined  cap 

Cool,  4°C 

7  days  to 
extraction; 

40  days  after 
extraction* 

Explosives 
-  water 

l-L  amber  glass  bottle. 
Teflon-lined  cap 

Cool,  4°C 

7  days  to 
extraction;  40 
days  after 
extraction 

TAL  metals  (ICP/GFAA) 

-  water 

l-L  Polyethylene  bottle. 
Teflon-lined  cap 

HN03  to  pH<2 

6  months 

TAL  metals  (ICP/GFAA) 
-soil/sediment 

250-mL  amber 
wide-mouth  glass  jar, 
Teflon-lined  cap 

Cool,  4°C 

6  months 

Mercury 
-  water 

l-L  polyethylene  bottle, 
Teflon-lined  cap 

HN03  to  pH<2 

28  days 
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Table  2-2:  Containers,  Preservation,  and  Holding  Times  for  Analytical  Samples 
(continued) 


Analysis 

Sam  pie  Containers 

Preservation 

Holding Times 

Mercury 
-  soil/sediment 

250-mL  amber 
wide-mouth  glass  jar, 
Teflon-lined  cap 

Cool,  4°C 

28  days 

Chloride/Sulfate 
-  water 

250-mL  polyethylene 
bottle 

Cool,  4°C 

28  days 

Chloride/Sulfate 
-  soil/sediment 

250-mL  amber 
wide-mouth  glass  jar 

Cool,  4°C 

28  days 

Nitrate  plus  Nitrite 
-  water 

250-mL  polyethylene 
bottle 

Cool,  4°C 

H2S04  to  pH<2 

28  days 

Nitrate  plus  Nitrite 
-  soil/sediment 

250-mL  amber 
wide-mouth  glass  jar 

Cool,  4°C 

28  days 

Total  Dissolved  Solids 
(TDS) 

-  water 

250-mL  polyethylene 
bottle 

Cool,  4°C 

7  days 

Total  Petroleum 
Hydrocarbons  (TPHC) 

-  water 

1-L  amber  glass  bottle, 
Teflon-lined  cap 

Cool,  4°C 

H2S04  to  pH<2 

7  days  to 
extraction;  40 
days  after 
extraction 

Total  Petroleum 
Hydrocarbons  (TPHC) 

-  soil/sediment 

250-mL  amber 
wide-mouth  glass  jar. 
Teflon-lined  cap 

Cool,  4°C 

28  days 

TCLP  Analytes 
-water 

Two  40-mL  VOA  vials 
and  Two  1-L  amber  glass 
bottles.  Teflon-lined  cap 

Cool,  4°C 

** 

TCLP  Analytes 
-soil/sediment 

Two  250-mL  amber 
wide-mouth  glass  jars. 
Teflon-lined  cap 

Cool,  4°C 

** 

*  The  holding  times  for  the  Explosives  analysis  were  specified  by  USAEC. 
**  The  analytical  holding  times  for  the  TCLP  samples  are  provided  below. 
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Table  2-2:  Containers,  Preservation,  and  Holding  Times  for  Analytical  Samples 
(continued) 


TCLP  Analysis 

Max.  Time: 
Sampling  to 
TCLP  Extraction 

Max.  Time:  TCLP 
Extraction  to 
Sample  Prep. 

Max.  Time: 
Sample  Prep,  to 
Analysis 

Max.  Total 
Elapsed  Time 
from  Sample 
Collection 

Volatiles 

14  days 

- 

14  days 

28  days 

Semivolatiles/ 

Pesticides/PCBs 

7  days 

7  days 

40  days 

54  days 

Metals 

180  days 

- 

180  days 

360  days 

Mercury 

28  days 

- 

28  days 

56  days 

Source:  USAEC  Quality  Assurance  Program  (January  1990).  TCLP  information  was  taken  from  40 
CFR  261. 
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3.0  Basewide  Investigation 


3.1  Regulatory  Standards  and  Guidelines 

Federal  and  state  regulatory  standards  were  reviewed  for  relevance  to  FGGM.  The 
purpose  of  this  regulatory  review  is  to  provide  the  standards  used  for  data 
comparison  to  determine  if  the  detected  concentrations  were  elevated.  This  is  not 
intended  to  act  as  a  full  list  of  ARARs;  they  will  be  provided  in  the  Feasibility 
Study.  Federal  standards,  such  as  the  PCB  Spill  Cleanup  Policy,  maximum 
contaminant  levels,  and  Ambient  Water  Quality  Criteria,  are  summarized  for 
comparison  against  site  data.  Relevant  State  of  Maryland  regulations  include  Water 
Pollution  and  Water  Supply.  Each  is  summarized  below. 

3.1.1  Federal  Regulations  and  Guidelines 

PCB  Spill  Cleanup  Policy.  Under  the  Toxic  Substances  Control  Act  (TSCA),  EPA 
has  the  authority  to  regulate  PCBs  use,  production,  and  storage.  An  action  limit  of 
50  ppm  (pg/g)  in  soil  has  been  established  by  EPA  (40  CFR  761.125)  as  a  baseline 
value  to  determine  whether  a  cleanup  action  must  be  initiated.  Measured 
concentrations  of  50  pg/g  or  greater  require  EPA  notification  and  initiation  of  a 
cleanup  action.  The  state  of  Maryland  has  not  established  its  own  criteria  for  PCB 
management  and  follows  the  federal  guidelines. 

Maximum  Contaminant  Levels.  MCLs  are  established  in  the  Safe  Drinking  Water  Act 
(40  CFR  Parts  141,  142,  and  143,  1992)  and  are  added  to,  or  updated,  on  an  annual 
basis.  Drinking  water  regulations  from  May  1993  are  used  throughout  this  document. 

MCLs  define  the  maximum  permissible  level  of  a  contaminant  in  water  that  is 
delivered  to  any  user  of  a  public  water  supply.  MCLs  are  given  with  their  appropriate 
regulatory  status:  final,  draft,  listed  for  regulation,  proposed,  or  tentative.  As  of  May 
1993,  MCLs  (of  various  status)  have  been  defined  for  67  organic  compounds,  16 
inorganics,  and  6  radionuclides. 

Maximum  Contaminant  Level  Goals  (MCLGs)  are  non-enforceable  concentrations  of 
drinking  water  contaminants  that  are  protective  of  adverse  human  health  effects  and 
allow  an  adequate  margin  of  safety. 

Secondary  MCLs  (SMCLs)  tire  non-enforceable  and  establish  limits  for  contaminants 
in  drinking  water  that  may  affect  the  aesthetic  qualities  and  the  public’s  acceptance 
of  drinking  water  (e.g.,  taste  and  odor). 

MCLs,  MCLGs,  and  SMCLs  are  used  for  comparison  with  ground  water 
concentrations  to  determine  if  elevated  concentrations  of  the  chemicals  are  present. 
This  does  not  assume  that  all  ground  water  is  being  used  for  drinking  water  but 
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provides  a  regulatory  basis  for  determining  which  concentrations  are  considered 
"elevated."  MCLs,  MCLGs,  and  SMCLs  are  summarized  on  Table  3-1  for  the 
compounds  and  chemicals  detected  during  the  field  investigation.  Additionally, 
regulatory  standards  are  included  on  the  tables  of  detected  analytes  included  in  each 
section. 

Ambient  Water  Quality  Criteria.  EPA  is  required  by  the  Clean  Water  Act  [33  U.S.C. 
1314(a)(1)]  to  publish  and  update  Ambient  Water  Quality  Criteria  (AWQC)  (EPA, 
1992).  AWQC  reflect  the  current  scientific  knowledge  on: 

•  The  identifiable  effects  of  pollutants  in  a  body  of  water  on  health  and  welfare, 
including  plankton,  fish,  shellfish,  wildlife,  plant  life,  shorelines,  beaches, 
aesthetics,  and  recreation 

•  The  concentration  and  dispersal  of  pollutants  through  biological,  physical,  and 
chemical  processes 

•  The  effects  of  pollutants  on  biological  community  diversity,  productivity,  and 
stability  (EPA,  May  1987) 

AWQC  are  not  federally  enforceable  rules  but  are  provided  as  guidance  on  the 
environmental  effects  of  pollutants  that  may  impact  water  quality.  However,  AWQC 
are  enforceable  in  Maryland  because  they  have  been  promulgated  by  the  state. 

AWQC  for  seven  metals  (cadmium,  chromium,  copper,  lead,  nickel,  silver,  and  zinc) 
are  dependent  upon  water  hardness. 

For  FGGM,  Freshwater  AWQC  are  used  for  comparison  for  surface  water  bodies. 
Both  maximum  and  continuous  concentration  criteria  are  used  for  comparison.  The 
most  current  AWQC  (EPA,  1992)  are  summarized  on  Table  3-1. 

The  National  Oceanographic  and  Atmospheric  Administration  (NOAA)  has  Sediment 
Guidelines  to  evaluate  when  sediment  concentrations  affect  surface  water  quality 
(Long  and  Morgan,  1991).  The  guidelines  are  protective  of  both  freshwater  and 
marine  benthic  organisms.  NOAA  guidelines  that  have  been  developed  include  values 
referred  to  as  an  effects  range-low  (ER-L)  and  an  effects  range-median  (ERM-M). 

The  ER-L  is  the  concentration  at  which  10  percent  of  the  bioassay  test  species 
exhibited  an  effect,  while  the  ER-M  is  the  concentration  at  which  50  percent  of  the 
test  organisms  exhibited  an  effect.  These  values  have  been  developed  for  selected 
metals,  SVOCs,  and  pesticides  and  are  summarized  on  Table  3-1. 
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3.1.2  State  of  Maryland  Regulations 

Surface  Water.  The  Code  of  Maryland  Regulations  (COMAR)  26.08.02  for  Water 
Quality  (July  1,  1991)  (Maryland  Department  of  Environment,  1991)  defines  water 
quality  protection  and  designated  classes  for  both  surface  water  and  ground  water  in 
the  state  of  Maryland. 

Surface  water  bodies  are  divided  into  four  use  classifications  with  three  subclasses: 

•  Use  I.  Water  Contact  Recreation,  and  Protection  of  Aquatic  Life.  Subclass  I-P 
includes  Public  Water  Supply. 

•  Use  II.  Shellfish  Harvesting  Waters. 

•  Use  HI.  Natural  Trout  Waters.  Subclass  ffl-P  includes  Public  Water  Supply. 

•  Use  IV.  Recreational  Trout  Waters.  Subclass  IV-P  includes  Public  Water  Supply. 

According  to  the  state  of  Maryland,  the  Little  Patuxent  River  flowing  through  FGGM 
is  classified  as  use  I-P.  Use  I-P  waters  are  subject  to  numerical  criteria  for  bacteria, 
temperature,  turbidity,  and  toxic  substances. 

Toxic  substance  criteria  have  been  established  for  1 1  metals  and  nine  organic 
compounds.  The  state  criteria  are  set  at  the  same  concentrations  as  the  federal 
AWQC  but  are  established  for  fewer  analytes. 

The  Water  Quality  Regulations  include  an  Anti-Degradation  Policy  for  waters  of  the 
state.  If  water  is  of  a  higher  quality  than  the  water  quality  standards,  that  water 
quality  should  be  maintained.  Exceptions  to  the  policy  are  if  (1)  there  is  a  justifiable 
economic  or  social  development,  or  (2)  the  changes  will  not  diminish  water  use. 

Ground  Water.  Ground  water  quality  standards  are  also  included  in  the  Water  Quality 
Regulations  and  include  discharge  permit  requirements,  aquifer  type  classifications, 
and  water  quality  certifications  for  marsh  creations  projects,  construction  of 
bulkheads,  and  placement  of  riprap  for  shore  protection. 

The  primary  relevance  of  the  ground  water  quality  standards  to  FGGM  is  the  aquifer 
types,  which  are  defined  as  follows. 

•  Type  I.  Aquifers  with  a  transmissivity  greater  than  1,000  gallons/day/foot,  a 
permeability  greater  than  100  gallons/day/square  foot,  and  total  dissolved  solids  of 
less  than  500  mg/L. 
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•  Type  n.  Aquifers  with  a  transmissivity  greater  than  10,000  gallons/day/foot,  a 
permeability  greater  than  100  gallons/day/square  foot,  and  total  dissolved  solids 
between  500  and  6,000  mg/L. 

or 

Aquifers  with  transmissivity  between  1,000  and  10,000  gallons/day/foot,  a 
permeability  greater  than  100  gallons/day/square  foot,  and  total  dissolved  solids 
between  500  and  1,500  mg/L. 

•  Type  HI.  All  aquifers  other  than  Type  I  and  Type  H. 

All  three  aquifers  investigated  at  FGGM  —  the  Upper  Patapsco,  the  Lower  Patapsco 
and  the  Patuxent  -  are  Type  I  aquifers. 

Type  I  aquifers  may  not  exceed  primary  or  secondary  standards  for  drinking  water  as 
outlined  in  COMAR  26.04.01. 

Type  II  aquifers  may  not  exceed  primary  or  secondary  standards  for  drinking  water 
upon  treatment  by  commercially  available  home  water  treatment  or  softening  systems. 
Total  dissolved  solids  (TDS)  may  exceed  the  requirements  as  outlined  above  for  Type 
n  aquifers. 

To  maintain  a  designation  of  Type  III  aquifer,  the  characteristics  or  constituents  of 
the  water  must  not  meet  Type  I  or  Type  II  criteria.  There  are  no  specific 
requirements  for  Type  m  aquifers.  However,  during  the  project  the  aquifers  should 
be  closely  monitored  to  identify  any  change  in  transmissivity,  permeability  and  total 
dissolved  solids  that  would  change  their  aquifer  classification. 

Guidelines  for  discharge  to  ground  water  have  been  established.  If  activities  on  the 
project  site  will  result  in  discharges  to  ground  water  then  the  guidelines  outlined  in 
COMAR  26.08 .02.09-D  will  be  applicable. 

The  guidelines  require  that: 

•  The  Maryland  Department  of  the  Environment’s  "Guidelines  for  Land  Treatment 
of  Municipal  Wastewaters"  MDE-WMA-001- 11/87  be  followed  for  land  disposal 
of  municipal  or  similar  wastes. 

•  Discharges  to  an  aquifer  (Type  I,  II,  or  III)  do  not  result  in  an  aquifer  being 
polluted  to  a  lower  quality  criteria  or  degradation  of  ground  waters  below  criteria 
established  above  for  Types  I,  II,  and  III,  except  for  mixing  zones  that  are 
permitted  by  the  Department  of  the  Environment. 
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•  The  Department  of  the  Environment  may  require  that  dischargers  or  potential 
dischargers  to  ground  water  monitor  ground  or  surface  waters  or  both.  The 
location  and  frequency  would  be  designated  by  the  Department  of  the 
Environment.  Copies  of  the  monitoring  would  be  required  to  be  submitted  to  the 
Department  of  the  Environment. 

Water  Supply,  Sewage  Disposal  and  Solid  Waste.  Maryland  COMAR  Title  26.04.04 
is  the  Well  Construction  Chapter  of  the  Regulation  of  Water  Supply,  Sewage 
Disposal  and  Solid  Waste.  These  regulations  include  well  installation  permits  and 
well  construction  requirements  in  the  state  of  Maryland. 

Well  permits  were  obtained  by  the  drilling  subcontractor  (ATEC)  from  the  Anne 
Arundel  County  Health  Office.  Applications  for  Permit  to  Drill  Well  and  Well 
Completion  Reports  are  included  in  Appendix  G.  The  permit  numbers,  as  required  by 
Maryland,  were  permanently  affixed  to  the  well  casings: 


FGGM  Area 

USAEC  Site  ID  Code 

County  Permit  # 

DSY 

MW-200 

MW-201 

AA-88-9138 

AA-88-9139 

FTA 

FTAMW-1 

FTAMW-2 

FTAMW-3 

AA-88-9132 

AA-88-9133 

AA-88-9134 

HHA 

HHAMW-6 

AA-88-9147 

ODA 

ODAMW-1 

ODAMW-2 

ODAMW-3 

AA-88-9135 

AA-88-9136 

AA-88-9137 

3.2  General  Chemical  Data  Validation  and  Quality  Assessment 
3.2.1  Introduction 

In  order  to  ensure  that  the  environmental  samples  collected  in  support  of  the  FGGM 
SIA  represent  the  actual  conditions  in  the  environment,  the  sampling  program  was 
designed  to  reduce  analyte  degradation,  sampling  variability,  and  cross-contamination. 

Precautions  were  taken  to  prevent  alteration  of  sample  constituents,  beginning  with 
the  appropriate  use  of  USAEC  and  EPA  approved  sample  containers.  Such 
precautions  were  necessary  to  prevent  changes  that  can  occur  in  some  samples  due  to 
biodegradation  from  microorganisms,  the  loss  of  volatile  compounds  with  increasing 
temperature,  or  the  loss  of  trace  metals  from  solution  by  adsorption  on  sample 
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container  walls.  Samples  were  iced,  refrigerated,  and  treated  with  chemical 
preservatives  (HC1,  HNOs,  and  H2S04)  to  decrease  volatility  of  organic  compounds, 
control  biological  and  chemical  changes,  and  maintain  trace  metals  in  solution. 

To  reduce  sampling  variability  we  used  standardized  procedures  specified  in  the 
Quality  Control  Work  Plan  (Arthur  D.  Little,  1993c),  Work  Plan  (Arthur  D.  Little, 
1993d),  and  SOPs.  These  precautions  helped  us  ensure  that  sampling  was  performed 
within  the  same  guidelines  each  time.  Sampling  variability  is  measured  by  taking 
duplicate  samples  of  the  various  types  of  environmental  media.  The  precision  of 
Arthur  D.  Little’s  sample  collection  and  laboratory  reproducibility  is  demonstrated 
when  the  analysis  results  for  the  duplicate  samples  are  within  acceptable  limits. 

Control  samples  were  introduced  into  the  train  of  environmental  samples  to  function 
as  monitors  on  the  performance  of  the  analytical  method.  The  laboratory  analyzed 
quality  control  samples  to  provide  quantitative  evidence  that  the  USAEC  methods 
were  performing  comparable  to  or  improved  over  the  level  demonstrated  during 
certification.  As  part  of  the  USAEC  QA  Program  compliance  requirements,  it  is 
essential  that  controls  were  initiated  during  and  maintained  throughout  the  analysis  of 
samples.  Two  types  of  laboratory  control  samples  were  included  in  all  analytical  lots: 
method  blanks,  to  verify  that  the  laboratory  is  not  a  source  of  samples  contamination; 
and  spikes,  to  verify  performance  at  the  level  demonstrated  during  certification  and  to 
distinguish  between  the  response  obtained  from  the  blank. 

The  quality  of  the  sampling  collection  process  is  also  evaluated  by  means  of  trip, 
field,  and  rinsate  blanks.  These  sample  blanks  provide  data  monitoring  the  sampling 
process  for  cross-contamination.  The  blanks  are  transported  along  with  the  empty 
sample  containers  being  taken  by  the  sampling  team  into  the  field.  When  sampling  is 
complete,  the  blanks  are  submitted  along  with  the  field  samples  for  laboratory 
analyses. 

3.2.2  Types  of  Quality  Control  Samples 

Quality  Control  (QC)  samples  were  collected  in  the  field  to  assess  overall  precision, 
accuracy,  and  representativeness  of  the  sampling  an  analytical  efforts.  The  number  of 
QC  samples  collected  for  this  effort  was  based  on  the  total  amount  of  field  samples 
as  established  in  the  Quality  Control  Plan  (QCP).  The  different  types  of  QC  samples 
and  the  information  provided  by  each  are  briefly  described  below. 

Trip  blanks  were  prepared  in  the  laboratory  by  filling  sample  containers  with 
de-ionized  water  and  preserving  with  HC1.  The  containers  were  then  sealed  and 
transported  to  the  sampling  location  along  with  the  empty  sample  containers.  These 
trip  blanks  were  sent  with  sample  shipments  during  this  investigation,  and  analyzed 
for  VOCs  to  assess  potential  contamination  during  transport. 
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Field  blanks  were  used  to  obtain  information  about  contaminants  that  may  be 
introduced  during  sample  collection,  storage,  and  transport.  These  blanks  are  exposed 
to  field  conditions  by  preparing  them  at  the  sample  collection  site. 

Rinsate  blanks  consisted  of  a  composite  from  the  de-ionized  or  distilled  water  used  as 
a  final  rinse  for  cleaned  sampling  equipment  (bailer,  pump,  auger,  etc.)  before  it  is 
reused  for  collecting  samples.  Results  from  analyzing  rinsate  blanks  provide  data  to 
evaluate  whether  or  not  sampling  equipment  was  free  of  contamination  before  being 
used  to  collect  samples.  The  rinsate  sample  results  for  ground  water  are  directly 
comparable  to  ground  water  sample  results.  The  rinsate  sample  results  for  the  soil 
samples  are  reported  in  micrograms  per  liter  (pg/L)  and  are  not  directly  comparable 
to  the  soil  sample  results,  which  are  reported  in  micrograms  per  gram  (pg/g). 

Field  duplicates  provide  intralaboratory  precision  information  for  the  entire 
measurement  system,  including  sample  acquisition,  homogeneity,  handling,  shipping, 
storage,  preparation,  and  analysis.  In  addition,  they  can  be  used  to  estimate  overall 
precision  of  the  data  collection  activity.  A  total  of  six  field  duplicates  were  collected. 

All  field  QC  blank  results  were  compared  to  the  sample  results,  and  any  compounds 
attributable  to  potential  background  contamination  are  discussed  below.  Field 
duplicate  results  that  indicate  samples  are  potentially  not  homogeneous  result  in  the 
qualification  of  analytical  results  as  "estimated.” 

3.2.3  Results  of  Field  Quality  Control  Samples 

None  of  the  eight  trip  blanks  contained  reportable  concentrations  of  contamination. 
Based  on  this  information  we  can  conclude  that  no  volatile  organic  contamination 
associated  with  sample  handling  and  transport  occurred. 

A  total  of  eleven  rinsate  samples  were  collected  for  this  study,  at  a  rate  of  one  per 
week,  ensuring  that  rinsate  blanks  were  collected  for  all  equipment  used  for  all 
matrices  in  this  program  (i.e.,  soils,  surface  and  ground  water  samples).  All  of  these 
rinsate  blanks  were  collected  for  all  organic  and  inorganic  analyses.  For  volatile 
organics,  1,2-dichloropropane  was  detected  above  the  certified  reporting  limit  (CRL) 
in  three  of  the  blanks  with  concentrations  of  5.0  pg/L,  6.0  pg/L  and  7.0  pg/L. 
Trichloroethene  was  present  in  one  of  the  blanks  at  2  pg/L;  and  chloroform  at  1  pg/L. 
Because  chloroform  was  detected  in  field  blanks,  the  deionized  water  provided  by  the 
laboratory  might  be  the  likely  source  of  this  contaminant.  In  addition, 
1,3,5-trinitrobenzene  is  present  in  two  of  the  blanks  at  concentrations  of  1  pg/L  and 
2  pg/L. 

For  inorganics,  eight  metals  were  detected  in  the  rinsate  blanks.  These  were:  calcium, 
detected  in  two  of  these  blanks  at  concentrations  of  221  pg/L  and  519  pg/L;  sodium, 
detected  in  four  of  the  blanks  at  a  range  of  306  pg/L  to  450  pg/L;  iron,  detected  in 
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four  of  the  blanks  at  a  range  of  147  pg/L  to  7,780  pg/L;  aluminum,  present  in  two  of 
the  blanks  at  287  pg/L  and  794  pg/L;  lead,  detected  in  one  blank  at  8  pg/L; 
chromium,  at  36  pg/L;  barium,  at  4  pg/L  and  6  pg/L;  and  manganese,  at  27  pg/L  and 
67  pg/L.  The  source  of  these  contaminants  was  investigated:  two  likely  sources  are 
the  de-ionization  process  of  the  water  provided  by  the  laboratory  and  the 
decontamination  process  in  the  field.  USAEC  procedures  do  not  allow  the  use  of 
solvents  for  decontamination.  It  is  very  difficult  to  achieve  complete  equipment 
decontamination  without  the  use  of  solvents,  as  evidenced  by  the  results  of  the  rinsate 
blanks.  In  order  to  safeguard  against  potential  cross  contamination,  the  sampling  staff 
implemented  the  practice  of  doing  a  second  decontamination  of  the  equipment  before 
sampling  the  next  location.  This  procedure  minimizes  the  possibility  of 
cross-contamination. 

For  semivolatile  organics,  one  of  the  nine  field  blanks  collected  for  this  study  had 
detectable,  low  concentrations  of  chloroform  at  1  pg/L  and  two  showed  levels  of 
1,2-dichloropropane  at  7  pg/L  and  8  pg/L;  1,3,5-trinitrobenzene  was  detected  in  two 
blanks  at  1  pg/L.  These  results  are  very  close  to  the  level  of  detection  and  well 
within  a  10  percent  margin  of  error,  which  suggest  laboratory  contamination.  For 
inorganics,  five  metals  were  detected  in  field  blanks.  These  were:  sodium,  detected  in 
two  of  the  blanks  at  359  pg/L  and  544  pg/L;  barium  in  one  blank  at  5  pg/L;  selenium 
in  one  blank  at  4  pg/L;  and  lead  in  one  blank  at  26  pg/L.  In  this  case,  laboratory 
contamination  can  also  be  assumed,  but,  in  addition,  there  is  a  possibility  that  these 
blanks  were  affected  by  airborne  contaminants  in  the  field. 

All  samples  were  analyzed  within  holding  times  according  to  USAEC  requirements. 
Methylene  chloride  and  acetone  in  the  samples  including  the  field  duplicates  are 
more  than  likely  attributable  to  laboratory  background  contamination. 

3.2.4  Data  Validation 

As  we  specified  in  the  QCP  (Arthur  D.  Little,  1993c),  10  percent  of  the  data 
generated  in  this  study  were  validated  using  the  USAEC  guidelines  presented  in  the 
USATHAMA  QAP,  January  1990.  The  packages  were  chosen  to  cover  a  broad  range 
of  analyses  and  matrices.  The  Arthur  D.  Little  Chemistry  Group  assessed  these 
packages  for  completeness  of  the  documentation  provided,  adherence  to  the  analytical 
methods,  adherence  to  the  USAEC  QC  requirements,  and  acceptability  of  QC  data. 
They  also  provided  a  technical  review  of  the  data  and  verification  of  the  calculation 
procedures. 

The  validation  process  for  the  data  generated  to  support  the  FGGM  SIA  and  RIA 
demonstrated  that  the  data  met  the  data  quality  objectives  (DQOs).  No  major 
deviations  or  problems  were  noted.  Some  observations  made  by  our  validators 
revealed  a  need  for  the  laboratory  to  improve  its  documentation  practices  and  to 
provide  necessary  raw  data  to  reproduce  its  calculations.  However,  none  of  these 
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observations  were  significant  enough  to  jeopardize  the  integrity  of  the  data.  In 
addition,  these  issues  were  presented  to  the  laboratory  and  appropriate  corrective 
actions  were  taken  and  were  fully  documented  to  avoid  recurrence. 

3.2.5  Data  Quality  Evaluation 

Upon  evaluation  of  the  results  of  the  field  and  laboratory  QC  samples,  we  have 
concluded  that  the  objectives  given  in  the  QCP  for  the  data  quality  indicators 
(precision,  accuracy,  representativeness,  completeness,  and  comparability)  provide 
evidence  that  the  program’s  DQOs  were  achieved. 

Precision  -  The  analytical  results  of  the  field  duplicates  provided  precision 
information  for  the  assessment  of  the  variability  associated  with  field  activities,  which 
is  a  function  of  samples  collection/handling  as  well  as  matrix  homogeneity.  All  six 
field  duplicates  indicated  acceptable  precision  for  both  water  and  soil  samples,  with 
the  exception  of  various  metals  in  some  soils.  This  inhomogeneity  is  most  likely  due 
to  variable  intervals  within  the  split  spoon  from  which  soils  were  collected. 

Accuracy  -  This  indicator  was  assessed  as  part  of  the  USAEC  control  chart  program. 
These  charts,  which  are  maintained  for  each  control  analyte  by  plotting  the  recovery' 
of  spiked  QC  samples,  monitored  the  variations  in  the  accuracy  of  routine  analyses 
and  detected  trends  in  the  observed  variations.  Based  on  our  data  validation  results 
and  the  acceptance  letters  of  the  USAEC  Chemistry  Branch,  the  data  generated  to 
support  this  study  met  the  QCP  accuracy  objectives. 

Representativeness  -  All  sampling  locations  for  the  FGGM  investigations  covered  in 
this  project  were  selected  using  a  targeted  sampling  design.  Representativeness 
reflects  this  design  and  is  maximized  by  proper  selection  of  sampling  locations  and 
collection  of  a  sufficient  number  of  samples.  The  Work  Plan  provides  a  very 
exhaustive  description  of  samples  were  selected. 

Completeness  -  Even  though  there  was  a  minimal  loss  of  data  due  to  laboratory 
instrument  failure,  the  goal  of  90  percent  completeness  was  met  and  exceeded; 

99  percent  completeness  was  achieved. 

Comparability  -  In  order  to  increase  the  level  of  confidence  with  which  this  data  set 
can  be  compared  to  another,  we  ensured  that  our  field  team  and  laboratory  were 
using  the  appropriate  sampling  methods,  chain  of  custody  procedures,  USAEC  and 
EPA  methods,  adherence  to  QA/QC  program,  units  of  reporting,  and  correction  of 
measured  values  to  standard  conditions. 


Arthur  D  Little 
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3.3  Background  Soil  and  Ground  Water  Chemistry 
3.3.1  Background  Soil  Chemistry 

Background  soil  samples  were  collected  from  31  locations  (at  least  three  per  site  in 
the  SIA  and  RIA)  at  FGGM.  We  attempted  to  select  sample  locations  that  showed  no 
direct  impact  from  base  activities.  Our  selection  was  based  on  known  activities, 
established  areas  of  concern,  and  visual  observations.  For  example,  most  of  the 
samples  were  collected  from  wooded  areas  indicating  that  no  buildings  or  large-scale 
activities  had  been  conducted  recently.  The  collection  of  soil  samples  offpost  was 
outside  of  our  scope  of  work;  however,  we  anticipate  that  the  selection  of  off-post 
locations  may  encounter  similar  problems  as  on-post,  i.e.,  finding  an  area  without 
anthropogenic  impact. 

Due  to  the  widespread  human  impact  at  FGGM,  these  samples  may  be  more 
representative  of  background  concentrations  than  a  pure  geologic  background.  This  is 
particularly  true  for  the  RIA  and  SIA  because  in  those  studies  we  have  attempted  to 
evaluate  if,  and  how  much  specific  sites  have  contributed  to  environmental 
contamination.  Background  conditions  for  the  specific  sites  are  likely  to  incorporate 
areas  in  which  other  activities  have  occurred.  We  have  attempted  to  exclude  areas  of 
documented  contamination,  however,  onsite  areas  that  may  have  had  some  impact  are 
more  likely  to  reflect  the  background  conditions  for  specific  SIA  and  RIA  areas. 

Thirty  samples  were  analyzed  for  metals  and  pesticides;  the  remaining  sample  was 
not  analyzed  due  to  a  possible  sheen  on  the  ground  water  observed  by  field 
personnel.  Ground  water  at  this  location  was  encountered  just  below  the  surface  of 
the  soil.  The  sample  was  discarded  because  it  was  unclear  if  the  sheen  indicted  that 
the  soil  was  contaminated,  in  which  case  the  concentrations  would  not  be 
representative  of  background  conditions.  Figures  3-1,  3-2  and  3-3  are  maps 
identifying  the  locations  for  the  background  samples. 

Eighteen  of  the  metals  analyzed  for  were  detected  (Table  3-2)  in  the  soil  samples. 
Eight  metals  were  present  in  all  30  samples:  aluminum,  barium,  chromium,  iron,  lead, 
magnesium,  vanadium,  and  zinc.  Other  metals  detected  at  a  frequency  of  75  percent 
or  more  were  calcium,  manganese,  and  potassium. 

The  samples  were  collected  from  across  FGGM,  therefore  they  likely  represent  more 
than  one  geologic  formation.  Based  on  the  previous  investigations,  we  believe  that 
the  following  samples  were  collected  from  soils  overlying  the  Lower  Patapsco 
Formation: 


DSY  (BKG-16,  BKG-17,  BKG-18,  BKG-22,  BKG-23) 
FTA  (BKG-13,  BKG-14) 

HHA  (BKG-7,  BKG-8,  BKG-9) 
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•  IL2  (BKG-10,  BKG-11,  BKG-12) 

•  ODA  (BKG-1,  BKG-2,  BKG-27,  BKG-28) 

There  is  some  question  regarding  the  samples  from  CFD,  SL,  and  ASL. 

•  The  CFD  samples  (BKG-4,  BKG-5,  BKG-6,  BKG-31)  are  thought  to  be  from  soil 
overlying  the  Middle  Confining  Layer. 

•  Given  that  the  Upper  Patapsco  Formation  pinches  out  at  the  ASL,  it  is  likely  that 
the  ASL  samples  are  from  soil  overlying  the  Lower  Patapsco.  At  the  ASL, 
background  sample  BKG-30  may  represent  the  Upper  Patapsco,  but  the  other 
background  samples  are  generally  west  of  where  the  Upper  Patapsco  pinches  out 
and  are  more  likely  to  be  from  the  Lower  Patapsco.  However,  because  the  exact 
extent  of  the  Upper  Patapsco  formation  is  not  known,  we  cannot  be  certain  of  the 
source  of  these  samples.  Additional  Upper  Patapsco  samples  could  not  be 
collected  because  the  area  at  FGGM  where  the  Upper  Patapsco  surfaces  is  largely 
covered  by  the  active  landfill. 

•  Based  or.  the  location  of  Soldiers’  Lake,  the  SL  background  samples  are  probably 
from  the  Lower  Patapsco,  but  no  drilling  has  been  done  at  SL  to  confirm  the 
geology. 

The  maximum,  mean,  and  detection  frequency  are  summarized  for  each  geologic 
formation  on  Table  3-3.  In  summary,  there  were  25  samples  collected  from  the 
Lower  Patapsco,  4  from  the  Middle  Confining  Layer,  and  1  from  the  Upper  Patapsco. 
The  maximum  concentrations  were  generally  in  the  Lower  Patapsco  with  the 
exception  of  chromium,  iron,  potassium,  and  vanadium  that  were  detected  at  the 
highest  concentrations  in  the  Middle  Confining  Layer.  Given  the  distribution  of 
samples  between  the  aquifers,  it  is  difficult  to  determine  separate  background 
concentrations  for  each.  However,  the  distribution  does  generally  reflect  the 
distribution  of  the  samples  collected  for  site  evaluation. 

Due  to  background  concentrations  and  natural  variability,  it  is  often  difficult  to 
establish  which  metals  are  representative  of  background  chemistry.  For  example, 
metals  such  as  iron  and  magnesium  are  present  in  all  samples  and  can  be  naturally 
present  at  very  high  concentrations.  Assuming  that  naturally  occurring  metals  are 
present  at  concentrations  that  represent  a  statistically  lognormal  distribution,  it  is 
possible  to  identify  populations  that  fall  outside  of  the  distribution,  indicating  that 
those  concentrations  are  elevated.  This  assessment  can  be  conducted  through 
log-frequency  analysis.  For  the  analysis,  the  concentrations  of  all  detected  data  are 
plotted  logarithmically  on  the  y-axis  versus  the  frequency  distribution  of  the  data  on 
the  x-axis.  The  frequency  of  number  was  calculated  by  first  ordering  and  numbering 
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all  results  from  lowest  to  highest.  The  number  of  each  data  point  was  then  divided  by 
the  total  number  of  data  points  plus  one  and  the  result  was  multiplied  by  100. 

F  =  (D/  (N+l)  )  100 

where:  F  =  frequency  number 

D  =  data  number  (the  lowest  result  is  assigned  a  1,  the 
second  lowest  a  2,  etc.) 

N  =  total  number  of  data  points 

Non-detected  results  are  included  in  the  data  number  count  but  are  not  graphed. 

The  use  of  the  frequency  distribution  diagrams  is  to  evaluate  if  the  metals  generally 
fall  within  a  single  population  or  if  there  are  notable  outliers.  We  have  not  attempted 
to  select  a  single  background  concentration,  rather  we  used  plots  to  graphically 
evaluate  if  the  data  fell  within  one  population.  We  would  like  to  note  that  although 
this  technique  was  used  only  qualitatively  for  this  assessment,  it  is  an  approach  used 
by  EPA  Region  I  staff  (including  risk  assessors).  Arthur  D.  Little  has  used  the 
frequency  distribution  technique  in  conjunction  with  other  methods  while  working  for 
EPA  Region  I.  This  technique  has  been  used  successfully  to  identify  outliers  from  the 
general  population.  (Shevenell,  Moore  and  Dreier,  1994,  GWMR).  This  is  a 
qualitative  evaluation  and  has  only  been  used  as  such.  Frequency  distribution  graphs 
are  included  for  three  metals:  chromium,  lead,  and  nickel.  These  metals  were  selected 
due  to  the  possibility  that  they  have  been  identified  at  potentially  elevated  levels  in 
ground  water. 

•  Chromium  was  detected  in  all  30  soil  samples.  All  of  the  concentrations  fall  on  a 
straight  line,  indicating  a  natural  distribution  (Figure  3-3). 

•  Lead  was  detected  in  all  30  samples.  Only  two  samples,  both  from  the  1L2,  fall 
outside  of  the  population  (Figure  3-3). 

•  Nickel  was  detected  in  13  of  the  20  samples.  All  but  one  sample,  BKG-12  from 
the  IL2,  fall  on  a  straight  line  (Figure  3-4). 

As  indicated  by  the  plots  for  the  three  metals,  most  of  the  metal  concentrations  fall 
within  single  populations.  A  total  of  three  samples  fell  outside  of  the  lognormal 
distribution  for  die  three  metals  graphed.  All  of  those  samples  were  collected  from 
either  the  IL2  or  the  CFD. 

The  elevated  concentrations  may  be  due  to  either  natural  variability  or  human  impact. 
Although  an  effort  was  made  to  collect  samples  from  unimpacted  areas,  impact  was 
often  difficult  to  identify  or  confirm.  The  IL2  and  the  CFD  samples  may  have  been 
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from  areas  in  which  some  dumping  has  occurred;  unnatural  land  forms  (i.e.,  possible 
debris  piles)  were  identified  in  both  areas.  An  additional  discussion  of  the 
background  metals  is  included  in  Section  8.0  along  with  the  metals  data  for  the  ODA 
soil  samples. 

One  or  more  pesticides  were  detected  in  10  of  the  30  background  soil  samples 
(Table  3-2).  A  total  of  four  pesticides  were  detected.  With  the  exception  of  greater 
than  0.1  pg/L  of  heptachlor-epoxide  in  BKG-8,  the  highest  concentrations  of 
pesticides  are: 

•  0.016  pg/L  p,p-DDE  in  BKG-8 

•  0.016  pg/L  p,p-DDT  in  BKG-8 

•  0.016  pg/L  heptachlor  epoxide  in  BKG-13 

In  general,  low  concentrations  of  pesticides  are  present  in  some  samples.  This 
corresponds  with  the  ground  water  data  from  the  RI  and  SI.  Although  pesticides  were 
common  in  ground  water,  no  compound  with  an  MCL  exceeded  its  standard. 
Therefore,  although  pesticides  are  ubiquitous  in  all  media  at  FGGM,  they  are  present 
at  very  low  concentrations. 

It  should  be  noted  that,  with  the  exception  of  the  ODA,  the  background  soil  data 
collected  during  the  SIA  and  RIA  are  not  being  used  for  direct  comparison  with  site 
data.  At  the  ODA,  the  background  metal  data  were  combined  with  the  site  data  to 
plot  frequency  distribution  diagrams.  These  diagrams  indicate  that  not  only  do  some 
of  the  ODA  metal  concentrations  fall  outside  of  the  population,  but  also  some  of  the 
background  soil  samples  do.  This  is  in  agreement  with  the  earlier  comments  that 
some  of  the  selected  background  locations  may  be  impacted  by  anthropogenic 
activities  and,  therefore,  may  represent  elevated  metal  concentrations.  However,  the 
conclusions  made  for  the  ODA  are  based  on  the  spacial  and  vertical  distribution  of 
metals  in  ODA  samples  and  not  on  the  comparison  of  the  ODA  samples  with  the 
background  data.  Therefore,  the  background  data  have  not  been  used  to  determine 
whether  the  metals  are  present  in  elevated  concentrations,  or  if  future  determinations 
are  needed. 

In  summary,  we  have  concluded  the  following  regarding  the  background  soil  sample 
collection  and  data: 

•  Although  we  made  an  attempt  to  collect  samples  from  undisturbed  locations,  it  is 
likely  that  many  of  the  samples  were  collected  in  areas  of  at  least  minimal  human 
impact.  However,  the  samples  are  still  representative  of  background  for  individual 
sites. 
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•  There  may  be  some  change  in  soil  chemistry  between  the  geologic  formations, 
but,  given  the  discrepancy  in  total  number  of  samples  collected  from  each 
formation,  the  data  are  difficult  to  compare. 

•  The  background  concentrations  are  not  directly  compared  against  any  site  data  and 
are  not  used  to  rule  out  other  metal  concentrations  as  being  below  background. 

•  The  risk  assessments  include  all  chemical  data  regardless  of  how  the 
concentrations  compare  against  background  concentrations. 


3.3.2  Background  Metal  Concentrations  in  Ground  Water 

Background  metal  concentrations  in  FGGM  ground  water  generally  were  determined 
on  a  site-specific  basis.  When  possible,  an  upgradient  well  was  used  to  represent  the 
background  concentration.  However,  this  procedure  was  complicated  in  areas  in 
which  there  was  no  clear  upgradient  well;  this  may  be  due  to  the  presence  of 
upgradient  sources,  radial  ground  water  flow,  or  lack  of  a  correctly  placed  well.  The 
following  specific  problems  were  encountered  in  attempts  to  establish  background 
metal  concentrations: 

•  DSY:  Chlorinated  volatile  organic  compounds  (VOCs)  were  detected  in  the  most 
upgradient  well  in  this  area,  indicating  either  an  additional  source  exists  or  that  the 
DSY  source  is  larger  than  estimated.  Therefore,  background  metal  concentrations 
could  not  be  determined  for  ground  water. 

•  FTA:  No  background  concentrations  were  established  at  this  area  because  none  of 
the  wells  was  located  directly  upgradient  of  the  source  area. 

•  HHA:  The  most  upgradient  well  at  the  HHA  contains  arsenic,  cadmium,,  and  lead 
above  maximum  contaminant  levels  (MCLs),  therefore,  the  metal  concentrations 
were  considered  to  be  above  background. 

•  IL2:  There  is  no  upgradient  well  for  this  area.  The  most  upgradient  wells  are 
located  cross-gradient  of  the  source  area.  However,  there  is  the  potential  for  radial 
flow  in  this  area,  so  an  upgradient  location  may  not  exist  for  background 
purposes. 

•  ODA:  The  most  upgradient  well  was  found  to  contain  chlorinated  VOCs, 
therefore,  no  background  locations  exist  for  ground  water  in  this  area. 

•  ASL:  Various  methods  were  used  to  determine  background  metal  concentrations  at 
the  ASL.  Table  4-12  in  the  RIA  contains  a  comparison  of  background  metal  data 
for  the  ASL.  The  data  includes  three  separate,  published  sources  specific  to  the 
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Patapsco  Aquifer  in  Anne  Arundel  County.  We  have  also  included  data  from 
upgradient  wells  for  both  aquifers  over  two  different  sampling  events.  On  Table  4- 
13  in  the  RIA,  the  chemical  data  from  the  Upper  Patapsco  Aquifer  are  compared 
against  the  published  and  upgradient  background  concentrations.  On  Table  4-16 
the  chemical  data  from  the  Lower  Patapsco  Aquifer  are  compared  against  the 
published  and  upgradient  background  concentrations. 

•  CFD:  A  chlorinated  VOC  was  detected  in  the  upgradient  well  along  with  lead  and 
chromium  above  MCLs,  therefore,  no  background  concentrations  were  established 
for  this  area. 

Due  to  the  problems  in  determining  background  metal  concentrations  at  the  SLA  and 
RIA  sites,  we  used  MCLs  to  determine  when  metal  concentrations  were  elevated. 
Additionally,  at  the  CFD  and  the  ASL,  where  risk  assessments  were  conducted,  all 
metals  were  included  in  the  assessment.  No  metals  were  excluded  from  the  risk 
assessment  because  they  were  below  background.  Therefore,  the  risk  assessment 
conservatively  includes  both  background  metals  and  site-contributed  metals. 

According  to  EPA  Region  III  guidance.  Draft  Guidance  on  Selecting  Analytical 
Metal  Results  from  Monitoring  Well  Samples  for  the  Quantitative  Assessment  of 
Risk1,  dissolved  metal  concentrations  could  be  used  in  place  of  total  metal 
concentrations  for  the  risk  assessment.  This  is  based  on  the  nature  of  the  aquifers 
(primarily  medium  sand).  However,  the  human  health  risk  falls  above  the  EPA’s 
acceptable  risk  criteria  (incremental  cancer  risk  of  10'6  for  carcinogenic  risk;  hazard 
index  of  1.0  for  non-carcinogenic  risk)  regardless  of  whether  the  dissolved  or  total 
metal  concentrations  were  used. 


1  EPA  Region  HI  Guidance.  August  10,  1992. 


6706984TEPS.SIA.fggmsia. 12/07/95  3-15 

ArthirD  Little 


REV,  #  I  REVISION  DATE 


BKG-14 


FTAMW-3 


HELICON 


T  BURN  PAN  _ 

\  TYP. -  □ 

A 


BUILDING  90 
HELICOPTER 
HANGAR 


\BKG~13 


k  FTAmW-2 


BOUNDARY  OF 
GRAVEL  CCVEREO 
AREA 


OIL  -  WATER 
SEPARATOR 


FTAMW-1 


BRUSH  &  WEEDS  ^  J 

40 

1 

GRAPHIC  SCALE  M  FEET 

MW- 27 

^  MONITORING  WELL  LOCATIO 


®  PIEZOMETER  LOCATION 
DH-4-0W 


Q  BACKGROUND  SOIL  SAMPLE 
UKG-12 


PREPARED  FOR: 


USAEC 


JAN.  1994  AS  SHOWN 


DWG.  NO. 

67069043 


DRAWN  BY:  (INITIALS) 


APPROVED  BY:  (INITIALS) 


CANTONMENT  ARu\  BOUNDARY 


1-  — 

PREPARED  FOR: 

USAEC 

SOURCE:  USAEC  1992 

TITLE: 

FIGURE  3-3: 

APPROXIMATE  LOCATIONS  OF 
BACKGROUND  SOIL  SAMPLES 

DATE: 

3/94 

DWG.  NO.: 

67069049 

SCALE: 

AS  SHOWN 

67 06984TEPS.SIA.fggmsia.1 1/27/95  3-18 


Concentration  (ug/g)  Concentration  (ug/g) 


Figure  3-4:  Frequency  Distribution  of  Chromium  and  Lead  in  Background  Soil 
Samples 
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Analyte 

Water  Standard*  |  H 

met  swctuMae 

Quality  Criteria 

Mill 

Aririaory;: 

llllll 

mm 

ER~L 

HlMI 

IMM 

ii£ii 

CONVENTIONAL  PARAMETERS 

chloride 

— 

250,000 

— 

— 

— 

— 

— 

sulfate 

— 

250,000 

— 

— 

— 

— 

— 

nitrate 

10,000 

10,000  S 

— 

— 

— 

— 

— 

total  dssotved  solids 

— 

— 

— 

— 

— 

— 

— 

METALS 

silver 

— 

100  s 

4 

— 

— 

1,000 

a2oo 

aluminum 

— 

50-200  S 

— 

— 

— 

— 

— 

arsenic 

50 

— 

360 

190 

— 

33,000 

85,000 

boron 

— 

— 

— 

— 

— 

— 

— 

barium 

2,000 

— 

— 

— 

— 

— 

— 

beryllium 

4 

— 

— 

— 

— 

— 

calcium 

— 

— 

— 

— 

— 

— 

— 

cadmium 

5 

— 

4 

1 

— 

5,000 

9,000 

cobalt 

— 

— 

— 

— 

— 

— 

— 

chromium 

100 

— 

16 

11 

— 

80,000 

145,000 

copper 

1,300 

1,000/1,300  S/G  (4) 

18 

12 

— 

70,000 

390,000 

iron 

— 

300  S 

— 

— 

— 

potassium 

— 

— 

— 

— 

— 

— 

— 

magnesium 

— 

— 

— 

— 

— 

— 

— 

manganese 

— 

200  S 

— 

— 

— 

— 

mercury 

2 

— 

2 

0 

— 

150 

1,300 

sod  urn 

— 

— 

— 

— 

— 

— 

— 

nickel 

100 

— 

1,400 

160 

— 

30,000 

50,000 

lead 

15 

-  (5) 

82 

3 

— 

35,000 

110,000 

antimony 

6 

— 

— 

— 

— 

2,000 

25,000 

selenium 

50 

— 

20 

5 

— 

— 

— 

tin 

— 

— 

— 

— 

— 

— 

tellurium 

— 

— 

— 

— 

— 

— 

— 

thaflium 

2 

— 

— 

— 

— 

— 

— 

vanadum 

— 

— 

— 

— 

— 

— 

— 

zinc 

— 

5,000  S 

120 

110 

— 

120,000 

270,000 

NOTES 

Table  indudes  all  detected  metals,  and  VOCs/SVOCs  that  have  standards 
MCL=maximum  contaminant  level;  G=MCLgoal  (MCLG);  S=secondary  MCL  (SMCL) 

NOAA  -  National  Oceanographic  and  Atmospheric  Adminstration  Sediment  Guidelines 
Drinking  water  standards  and  health  advisories  apply  to  ground  water; 

Ambient  Water  Quality  Criteria  apply  to  surface  water 
NOAA  guidelines  apply  to  segment 

( 1 )  standard  for  m-  and  odichlorobenzene  (75  ug/L  for  p-cf  chlorobenzene  standard) 

(2)  standard  for  total  trihalomethanes 

(3)  standard  for  cis-1 ,2<fichloroethene  (100  ug/L  for  trans-1 ,2-dichloroethene) 

(4)  copper  has  an  action  level  of  1 ,300  ug/L,  a  SMCL  of  1 ,000  ug/L  and  a  MCLG  of  1 ,300  ug/L 

(5)  lead  has  an  action  level  of  15  ug/L 
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4.0  Physical  Characterization  and  Contaminant  Assessment  of  the  DPDO 
Salvage  Yard  and  Transformer  Storage  Area  (DSY) 


4.1  introduction  and  Background 

The  DPDO  (currently  known  as  the  DRMO)  Salvage  Yard  and  Transformer  Storage 
Area  (DSY)  is  located  off  Remount  Road  south  of  Rock  Avenue  and  immediately 
north  of  Route  32  (Figures  1-2  and  4-1).  The  facility  is  used  as  a  storage  area  for  a 
variety  of  equipment,  including  discarded  vehicles,  electrical  transformers,  electronic 
equipment,  heating  and  cooling  units,  pipes,  dumpsters,  and  scrap  metals.  During  an 
Arthur  D.  Little  site  visit  (Arthur  D.  Little,  1992),  approximately  seven  transformer 
bodies  and  15  transformer  insides  were  observed  on  pallets  immediately  inside  of  the 
salvage  yard  gate.  The  majority  of  the  bodies  were  labeled  "no  PCBs”  or  ”<10  ppm 
PCBs.”  One  body  was  labeled  ”27  ppm  PCBs."  The  site  includes  approximately  eight 
acres  and  is  generally  not  vegetated. 

An  SI  was  conducted  for  this  site  in  1992  (EA  Engineering,  Science  and  Technology, 
1992b).  The  results  of  that  investigation  are  summarized  below.  However,  for  a 
detailed  description  of  the  investigation,  refer  to  that  document. 

During  the  SI,  one  deep  well  and  two  shallow  monitoring  wells  were  installed  along 
the  south  boundary,  between  the  DSY  south  fence  and  Route  32.  All  of  the  SI  wells 
were  installed  south  of  the  DSY  and  screened  in  the  lower  Patapsco,  which  acts  as  tin 
unconfined  water  table  aquifer  in  this  area.  Ground  water  samples  were  collected 
from  the  three  new  monitoring  wells  and  one  existing  well,  COE-1. 

During  the  SI,  ground  water  flow  was  evaluated  using  the  three  new  wells,  COE-1, 
and  three  existing  piezometers.  The  direction  of  ground  water  was  determined  to  flow 
from  the  west  toward  the  east/northeast. 

VOC  contamination  was  detected  in  the  two  shallow,  upgradient  wells  (MW-42  and 
MW-43S)  and  not  in  either  the  deep  well  (MW-43D)  or  the  existing  well  (COE-1). 
The  MCL  for  PCE  was  significantly  exceeded  at  MW-42,  which  is  located  west  of 
the  well  cluster  MW-43S  and  MW-43D.  Low  levels  SVOCs  (MW-43D)  and 
pesticides  (MW-43D  and  COE-1)  were  detected  but  none  of  these  compounds 
exceeded  MCLs.  Chromium  and  lead  contamination  exceeding  the  MCL  or  Action 
Level  was  detected  at  MW-42  and  COE-1. 

VOC  contamination  was  detected  in  the  upgradient  monitoring  wells  with  the  higher 
concentrations  detected  at  MW-42,  which  is  further  upgradient.  The  location  of  the 
source  of  contamination  and  extent  of  the  contaminant  plume  were  not  determined 
during  the  SI. 
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Low  concentrations  of  pesticides  and  PCBs  were  detected  in  the  soil  sample  collected 
near  the  transformer  storage  area.  In  an  earlier  study  (USAEHA,  February  1992), 
significant  PCB  contamination  was  detected  in  the  soils  located  in  the  southwestern 
comer  of  the  property.  Contamination  was  determined  to  extend  to  a  depth  of  5  feet 
in  some  areas. 


4.2  Summary  of  Investigation  for  Study  Area 

The  overall  objectives  of  the  SIA  field  investigation  at  the  DSY  were  to  (1)  further 
characterize  the  presence  of  PCBs  in  soil  near  the  transformer  storage  area; 

(2)  provide  further  information  regarding  the  location  of  the  contaminant  source  and 
to  monitor  ground  water  quality  downgradient  of  the  previously  detected 
contamination;  and  (3)  confirm  the  presence  or  absence  of  previously  detected  ground 
water  contamination  by  resampling  all  existing  wells.  The  tasks  conducted  to  achieve 
these  objectives  included: 

•  Completion  of  a  down-hole  survey  for  UXO 

•  Installation  of  two  additional  shallow  (lower  Patapsco)  monitoring  wells 

•  Analysis  of  eight  ground  water  samples  from  the  water  table  aquifer  (lower 
Patapsco);  seven  samples  were  to  be  collected  close  to  the  surface  of  the  aquifer 
and  one  was  to  be  collected  close  to  the  bottom  of  the  aquifer 

•  Analysis  of  six  surface  soil  samples  for  PCBs 

Two  monitoring  wells  were  installed  with  their  screened  intervals  intersecting  the 
water  table.  MW-200  was  installed  along  the  southern  boundary  of  the  DSY, 
approximately  300  feet  west  of  MW-42.  The  purpose  of  this  upgradient  well  was  to 
determine  if  contamination  extends  west  of  the  known  contamination  at  MW-42  and 
to  delineate  the  contaminant  plume.  A  second  shallow  well,  MW-201,  was  installed 
downgradient  of  MW-42  and  MW-200  to  evaluate  if  the  contaminant  plume  is 
migrating  with  ground  water.  All  sampling  locations  are  illustrated  on  Figure  4-1. 

A  total  of  eight  ground  water  samples  were  proposed  to  be  collected,  two  from  new 
monitoring  wells,  four  from  existing  monitoring  wells,  and  two  from  existing 
piezometers.  Ground  water  samples  were  not  collected  from  either  of  the  piezometers 
because  the  diameter  of  the  piezometers’  PVC  risers  was  too  narrow  for  sampling 
equipment  capable  of  collecting  a  representative  sample. 

Due  to  a  proposal  to  erect  a  building  encompassing  most  of  the  area  where  MW-201 
was  proposed,  approval  was  granted  to  install  the  well  with  the  expectation  that  it 
will  be  lost  when  the  building  construction  begins. 
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During  the  1992  SI,  low  levels  of  PCBs  were  detected  in  the  transformer  storage  area 
of  the  DSY.  A  study  conducted  by  the  U.S.  Army  Environmental  Hygiene  Agency 
(1991)  indicates  that  high  levels  of  PCBs  are  present  in  the  southwest  comer  of  the 
property;  however,  this  information  was  not  available  prior  to  the  1993  SIA  field 
activities.  Therefore,  a  total  of  six  surface  soil  samples  (0  to  6  inches)  were  collected 
from  the  transformer  storage  area  in  the  northeast  portion  of  the  property  to  evaluate 
the  presence  of  PCBs  in  this  area  of  the  DSY. 


4.3  Physical  Characterization  of  the  Study  Area 

4.3.1  General  Description 

The  DSY  is  predominately  covered  by  barren  ground  and  impervious  surfaces  (roads 
and  buildings).  This  property  is  used  as  a  developed  material-staging/disposal  area. 

The  site  is  primarily  unvegetated;  however,  the  areas  adjacent  to  the  northwestern  and 
western  portions  of  the  site  are  fairly  vegetated.  The  property  is  divided  into  two 
yards  that  are  separated  by  a  fence.  The  northernmost  yard  is  completely  enclosed  by 
the  fence  whereas  the  southernmost  yard  is  only  surrounded  on  three  sides  by  the 
fence.  The  western  boundary  of  the  southern  yard  opens  to  a  wooded  area.  A  hill  on 
which  a  fence  is  placed  bounds  the  southernmost  border,  with  the  DSY  yards  located 
approximately  10  feet  below  on  the  northern  side,  and  Route  32  is  approximately  20 
feet  below  on  the  southern  side. 

Items  that  can  be  used  for  scrap  metal,  e.g.,  excess  cars,  tanks,  and  household 
appliances,  are  stored  here.  Other  items  including  unused  toilets,  inert  ordnance  used 
for  training,  and  transformers  were  observed.  There  are  no  paved  roads  inside  the 
DSY  yards  and  the  access  paths  change  as  piles  of  debris  and  materials  are  moved 
around  the  yards.  Access  into  the  DSY  yards  can  be  gained  through  locked  gates 
located  along  the  eastern  border.  Because  of  the  scrap  metal  and  frequent  thefts,  the 
gates  remain  locked  at  all  times  except  during  business  hours  while  work  is 
conducted  in  the  yards.  Activity  within  the  yards  varies  weekly. 

4.3.2  Geology 

The  DSY’s  location  suggests  that  it  is  situated  on  the  lower  Patapsco  Formation, 
which  is  described  as  consisting  of  fine,  silty  sand  grading  downward  into  a  coarse 
medium  sand  with  minor  silt.  The  geotechnical  samples  collected  from  the  DSY 
during  the  SIA  are  primarily  well  sorted,  medium-  to  fine-grained  sand  with  silt  and 
clayey  silt  lenses  to  a  depth  of  61  feet.  The  soil  characteristics  described  in  the  SIA 
soil  boring  logs  deviate  slightly  from  the  soil  summary  provided  during  the  SI; 
however,  the  soil  characterizations  described  in  the  SIA  field  logs  are  representative 
of  the  lower  Patapsco  Formation.  The  soil  descriptions  provided  for  MW-43S  and 
MW-43D,  which  are  located  further  to  the  east,  best  represent  the  lower  Patapsco 
Formation  according  to  the  Maryland  Geological  Survey.  The  differences  in  the 
descriptions  are  likely  the  result  of  variable  interpretation,  including:  soil  color,  grain 
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size,  sorting,  and  differentiating  silts  and  clay.  Additionally,  the  SI  (EA  Engineering, 
Science  and  Technology, 1992b)  reported  the  presence  of  a  clay  lens  at  a  depth  of  25 
feet,  which  was  not  encountered  during  the  1993  SIA;  however,  this  can  be 
accounted  for  by  the  distance  between  the  wells. 

4.3.3  Hydrogeology 

The  unconfined  aquifer  present  at  the  DSY  is  the  lower  Patapsco  aquifer.  All  of  the 
shallow  monitoring  wells  at  this  location  have  their  screened  intervals  intersecting  the 
water  table.  One  deep  well  is  screened  46  feet  into  the  water  table  but  is  still  in  the 
lower  Patapsco  aquifer.  The  explanation  provided  in  the  SI  for  the  construction  of  the 
deep  well  was  evaluation  of  the  lithology  (EA  Engineering,  Science  and  Technology, 
1992b). 

A  complete  round  of  depth-to-water  measurements  was  collected  on  February  23, 
1993.  The  measurements  are  reported  along  with  their  corresponding  water  level 
elevations  on  Table  4-1.  Ground  water  elevations  ranged  from  119.92  to  137.96  feet 
MSL.  Water  level  elevations  in  the  clustered  shallow  and  deep  wells  are  similar.  This 
indicates  that  there  is  no  significant  vertical  hydraulic  gradient. 

In  determining  the  direction  of  ground  water  flow,  some  unusual  findings  were 
reported  with  regard  to  the  water  levels  in  wells  located  along  the  southern  boundary. 
The  depth  to  water  at  MW-200  was  significantly  lower  than  in  the  neighboring  wells. 
If  the  water  level  at  MW-200  was  excluded  from  the  water  level  survey,  the  direction 
of  ground  water  flow  would  concur  with  the  east/northeasterly  direction  concluded  in 
the  SI.  However,  MW-200  cannot  be  excluded  as  a  data  point  and  thus  raises  the 
question  about  the  difference  in  its  water  level  measurements.  Several  possible 
explanations  were  offered  for  these  observed  inconsistencies  and  consequently 
investigated  to  evaluate  their  feasibility. 

The  proposed  explanations  for  the  observed  differences  included  (1)  surveying  error, 

(2)  error  in  transcription  of  depth-to-water  level  measurements  by  Arthur  D.  Little, 

(3)  a  subsurface  geologic  trough,  (4)  nearby  pumping  wells  in  the  water  table  aquifer 
creating  a  drawdown  curve  in  the  area  of  the  DSY,  and  (5)  a  subsurface  ground 
water  mounding  at  MW-43S  and  MW-43D  from  a  nearby  drainage  ditch.  The 
following  steps  were  taken  to  evaluate  each  of  the  proposed  theories: 

•  The  surveyors  were  contacted  and  asked  to  verify  that  the  coordinates  they  gave 
Arthur  D.  Little  were  correct.  The  survey  data  were  originally  reported  in  dadum 
NAD  83  and  had  to  be  converted  to  NAD  27  so  that  they  could  be  manipulated  to 
generate  maps.  After  the  survey  data  were  converted  the  points  were  consistent 
with  the  survey  data  provided  from  the  SI. 
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•  The  depth  to  water  level  measurements  entered  into  the  field  log  books,  soil 
boring  logs,  well  development  logs,  and  water  sampling  logs  were  compared  to 
determine  whether  any  errors  in  transcription  occurred.  All  four  readings  were 
consistent,  thus  error  due  to  transcription  or  mismeasurement  was  eliminated  as  a 
likely  cause. 

•  The  Maryland  Geological  Survey  was  contacted  to  determine  whether  there  is  any 
information  available  about  this  aquifer  with  respect  to  ground  water  flow  and 
subsurface  terrain.  MGS  stated  that  the  ground  water  flow  in  the  lower  Patapsco  is 
well  documented  for  the  southern  part  of  the  state;  however,  very  little 
information  about  ground  water  flow  and  subsurface  geology  is  available  for  the 
northern  part  of  the  state. 

•  The  FGGM  Water  Treatment  Facility  was  contacted  to  determine  whether  there 
are  any  production  wells  located  in  the  lower  Patapsco  aquifer  close  to  the  DSY 
that  could  be  influencing  the  ground  water  flow.  All  of  the  FGGM  production 
wells  are  situated  in  the  lower  confined  aquifer,  the  Patuxent,  and  would  therefore 
be  unlikely  to  create  a  drawdown  curve  in  the  lower  Patapsco  aquifer. 

•  During  a  recent  site  visit,  a  drainage  ditch  was  observed  along  Route  32,  below 
MW-43S  and  MW-43D.  This  drainage  ditch  collects  surface  water  runoff  from  the 
road  and  directs  it  in  an  easterly  direction  adjacent  to  the  DSY  property. 

Significant  amounts  of  precipitation  could  cause  mounding  to  occur  in  this  area 
resulting  in  the  depth-to-water  measurements  in  these  wells  to  be  unnaturally  high. 
This  may  result  in  MW-200  appearing  to  be  low  when  it  is  representative. 

The  ground  water  contour  map  presented  as  Figure  4-2  excludes  the  water  level  data 
from  MW-200.  The  resulting  map  is  consistent  with  the  SI  report.  If  MW-200  is 
included,  the  contour  lines  are  bent  around  MW-200,  creating  a  ground  water  trough 
trending  northeast-southwest. 

Thus,  the  direction  of  ground  water  flow  at  this  site  cannot  be  concluded  with  a  high 
degree  of  certainty.  Because  of  the  uncertainty  regarding  the  depth-to-water 
measurement  at  MW-200,  the  contour  map  presented  excludes  the  elevation  at  this 
location.  Further  investigation  is  needed  at  this  site  to  understand  the  relationship 
between  the  elevation  measurements  at  MW-200  and  ground  water  flow  direction.  If 
the  water  level  at  MW-200  is  consistent  with  the  subsurface  geology  at  this  site,  it  is 
possible  that  ground  water  underneath  the  DSY  is  flowing  toward  MW-200. 


6706984TEPS.SIA.fggmsia.  12/07/95  4-5 


Arthir  D  Little 


SI  Addendum: 
Section  No.: 
Revision  No.: 
Date: 


FGGM 

4.0 

1 

December  1995 


4.4  Nature  and  Extent  of  Contamination 

During  the  SIA  field  investigation,  soil  and  ground  water  samples  were  collected  to 
evaluate  the  nature  and  extent  of  contamination.  The  results  of  these  sampling  efforts 
are  described  below.  The  data  tables  presented  in  this  section  provide  a  summary  of 
the  samples  in  which  analytes  were  detected.  A  complete  summary  of  the  data  for 
each  sample  can  be  found  in  Appendix  H.  Table  4-2  provides  a  complete  summary  of 
the  laboratory  samples  collected  at  the  DSY,  including  site  IDs,  site  types,  media 
codes,  and  analytical  parameters. 

4.4.1  Soil 

Six  shallow  (0  to  6  inches)  soil  samples  were  collected  from  the  transformer  storage 
area  and  analyzed  for  PCBs.  Historically,  PCBs  have  been  added  to  oils  stored  in 
transformers  because  of  their  low  flammability  properties.  PCBs  have  been  reported 
in  soil  samples  collected  from  the  DSY  during  previous  investigations.  The  locations 
for  these  samples  are  illustrated  in  Figure  4-3. 

PCB  Aroclor  1260  was  detected  in  all  of  the  surface  soil  samples  but  one 
(Table  4-3),  which  was  collected  from  the  transformer  storage  area.  This  is  the  same 
PCB  identified  during  the  SI  (EA  Engineering,  Science  and  Technology,  1992b).  The 
highest  concentration  of  PCBs  measured  during  the  1993  SLA  was  4  mg/kg  at 
SS-201.  This  is  below  the  action  limit  of  50  mg/kg  established  by  EPA  under  TSCA. 

Two  separate  investigations  of  the  DSY  property  were  conducted  in  1991:  an  SI  was 
conducted  by  EA  Engineering,  Science  and  Technology  and  PCB  investigation  was 
conducted  by  the  U.S.  Army  Environmental  Hygiene  Agency  (USAEHA,  1992).  The 
PCB  concentrations  detected  during  the  1993  SIA  were  consistent  with  the  PCB 
results  reported  by  EA  during  the  1991  SI.  USAEHA  collected  samples,  at  three 
different  depths,  from  32  locations  throughout  the  property.  The  action  level  was 
exceeded  at  one  sample  location,  SS-27,  located  in  the  southernmost  lot,  southwest  of 
the  1993  investigation  area.  The  total  PCB  concentration  measured  in  SS-27  was 
92.99  mg/kg  with  83.5  mg/kg  found  in  the  1  to  3  foot  interval.  The  radial  extent  of 
contamination  was  not  determined  during  the  USAEHA  investigation. 

During  the  SIA,  the  radial  extent  of  contamination  was  not  evaluated  because  the 
details  of  the  USAEHA.  report  were  not  available  to  Arthur  D.  Little  until  after  the 
field  sampling  was  completed.  The  locations  of  the  soil  samples  collected  during  the 
SIA  were  based  upon  visual  inspection  of  soil  staining  and  proximity  to  transformers 
and  storage.  A  site  "walk  over"  was  conducted  of  the  shed  storage  yards;  however, 
no  indications  of  PCB  contamination  staining  were  noted.  PCB  contamination  is  not 
likely  to  be  an  issue  in  the  northeastern  portion  of  the  property  where  transformers 
are  stored. 
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4.4.2  Ground  Water 

Six  ground  water  samples  were  collected  and  analyzed  for  VOCs,  SVOCs,  and  total 
and  dissolved  metals. 

Field  Parameters:  During  the  sampling  process,  field  measurements  were  made  of 
the  ground  water  for  pH,  conductivity,  temperature,  and  turbidity.  The  field 
parameters  are  indicative  of  general  water  quality  and  are  included  on  Table  4-4. 

Field  parameter  data  are  obtained,  for  ground  water  sampling,  to  ensure  that  the 
samples  are  representative  of  the  aquifer.  Field  parameters  are  also  collected  for 
surface  water  and  leachate.  Although  there  are  no  established  values  for  comparison 
with  the  field  parameter,  ranges  are  available  for  the  ground  water  which  can  be  used 
as  general  guidelines: 

•  pH  normally  ranges  from  6  to  8.5  in  natural  ground  waters.  More  acidic  water 
may  exist  in  the  presence  of  some  metal  reactions  (i.e.,  oxidation  of  sulfides) 

(Hem,  1985). 

•  Conductivity  can  range  from  0.5  umho/cnr  in  very  pure  water  to  6,000  umho/cm 
in  ground  water  with  a  high  chloride,  sulfate,  or  carbon  concentrations  (Hem, 
1985). 

•  Temperature  varies  with  season,  depth  to  water,  and  recharge  conditions.  Ground 
water  generally  is  1  to  2°C  higher  than  the  local  mean  temperature.  Based  on 
nationwide  climate  data,  ground  water  in  Maryland  should  be  in  the  range  of  10  to 
15°C  (Todd,  1980).  However,  ground  water  was  often  slightly  cooler,  probably 
because  the  samples  were  collected  during  the  winter  and  the  depth  of  water  was 
shallow. 

•  Turbidity  has  a  wide  range  depending  upon  the  amount  of  silt  or  fine  material  in 
the  ground  water.  At  FGGM,  the  ground  water  ranged  from  below  to  above 
instrument  detection  (reported  as  ’>999’)-  Given  the  range  in  sample  clearness, 
this  range  appears  acceptable. 

For  ground  water  samples  from  the  lower  Patapsco  aquifer,  pH  ranged  from  4.21  to 
4.85.  Conductivity  ranged  from  0.181  to  0.778  pmhos/cm2.  Temperature  ranged  from 
9.8°C  to  12.7°C.  Turbidity  ranged  from  below  detection  to  greater  than  999  NTUs. 
None  of  the  measurements  was  for  outside  of  the  expected  range;  no  trends  were 
observed. 

Volatile  Organic  Compounds;  Volatile  organic  compounds  (VOCs)  have  many 
applications  ranging  from  cleaning  and  degreasing  solvents  to  refrigerants,  fumigants, 
propellants,  and  adhesives.  These  compounds  can  also  be  used  as  a  component  of 
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synthetic  fibers  and  in  fire  extinguishers  (Sax  and  Lewis,  1987).  These  compounds 
are  frequently  used  in  both  domestic  and  industrial  products  and,  over  time,  they  can 
be  degraded,  allowing  for  a  wide  raifge  of  VOCs  to  be  present.  Because  industrial 
and  household  items  are  stored  at  the  DSY  and  due  to  the  presence  of  VOCs  in  past 
sampling  rounds,  six  ground  water  samples  were  collected  and  analyzed  for  41 
VOCs.  A  total  of  six  VOCs  were  detected  and  are  summarized  on  Table  4-5  along 
with  their  respective  MCLs. 

All  of  the  VOCs  detected  in  ground  water  were  halogenated  organics,  typically  used 
as  solvents,  refrigerants,  and  in  fire  extinguishers.  The  specific  VOCs  identified 
include  primary  halogenated  ethanes  and  ethenes  [PCE,  1,1,1-trichloroethene  (TCA), 
1,1-dichloroethene  (1,1-DCE)]  trichloroflouromethane  (known  as  Freon-11),  carbon 
tetrachloride,  and  chloroform.  Figure  4-4  illustrates  the  concentrations  and 
distribution  of  the  detected  VOCs.  The  representative  chemical  classes  of  the  VOCs 
identified  during  the  SIA  and  their  distribution  are  analogous  to  the  results  of  the  SI 
(EA  Engineering,  Science  and  Technology,  1992b).  The  following  observations  can 
be  made  after  comparing  the  1993  data  and  the  1991  data: 

•  VOC  contamination  was  not  present  above  the  detection  limits  at  the  deep  on-site 
well  (MW-43D)  in  either  study. 

•  The  highest  concentration  of  VOCs  are  located  in  the  southwest  comer  (MW-200 
and  MW-42). 

•  During  the  1993  SIA,  PCE,  TCA,  DCE,  and  Freon  1 1  were  detected  in  samples 
from  MW-42.  Only  PCE  and  TCA  were  detected  previously.  PCE  exceeds  the 
MCL  in  both  samples,  however  its  concentration  has  decreased  slightly  since  the 
1991  SI.  The  TCA  concentration  has  increased  slightly  since  the  1991  SI  but  its 
concentration  continues  to  be  below  the  MCL.  During  the  1993  SIA,  DCE 
exceeded  the  MCL  criteria. 

•  During  the  1993  SIA,  carbon  tetrachloride  and  PCE  were  detected  at  MW-43S; 
these  compounds  were  not  previously  reported  at  this  location.  Neither  of  these 
compounds  exceeded  their  MCL. 

In  general,  comparison  of  the  data  from  the  two  investigations  reveals  an  overall 
increase  in  total  VOCs.  Of  the  existing  wells,  little  change  was  observed  in  the 
analytical  data. 

The  highest  total  VOC  concentration  measured  during  the  SIA  was  greater  than 
180  pg/L  detected  at  MW-200;  however,  MW-200  was  installed  during  the  SIA,  thus 
no  previous  information  is  available  at  this  location.  The  next  highest  total  VOC 
concentration  was  101  pg/L  detected  at  MW-42,  which  was  the  location  of  the 
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highest  VOC  concentration  during  the  SI  (72  pg/L).  Table  4-5  provides  a  summary  of 
the  VOCs  found  in  ground  water  and  Figure  4-4  illustrates  the  locations  of  each 
individual  VOC.  VOCs  were  not  detected  at  either  COE-1  or  MW-43D  during  the 
SIA  or  the  SI. 

Two  compounds  were  present  at  concentrations  that  exceeded  their  MCLs.  PCE  was 
present  above  its  MCL  in  two  locations  (MW-42  and  MW-200)  and  1,1  -DCE  at  one 
location  (MW-42).  Both  MW-42  and  MW-200  are  located  along  the  southern  fence, 
which  is  believed  to  be  upgradient  of  the  property.  The  maximum  concentrations  for 
the  two  compounds  in  excess  of  MCLs  are  shown  below. 


1  Maximum  Concentrations,  pi 

g/L 

VOC 

1991  SI 

1993  Si  A 

MCL 

1,1-DCE 

ND 

12 

7  pg/1 

PCE 

50.90 

>150 

5  pg/L 

As  illustrated  by  the  table  above,  the  maximum  PCE  and  1,1 -DCE  concentrations 
detected  during  the  SIA  are  higher  than  the  concentrations  detected  during  SI. 

Semivolatile  Organic  Compounds:  Semivolatile  organic  compounds  (SVOCs)  are 
used  in  a  variety  of  compounds  including  pesticides,  tars,  oils,  and  other  petroleum 
products.  Because  a  variety  of  materials  are  stored  at  the  DSY,  six  ground  water 
samples  were  analyzed  for  116  SVOCs,  of  which  one  was  detected  (Table  4-5). 

Figure  4-4  illustrates  the  distribution  of  SVOCs  at  the  DSY. 

Low  concentrations  of  bromacil,  a  pesticide,  were  detected  in  MW-43S  and  MW-201. 
There  are  no  regulatory  limits  in  ground  water  for  this  compound.  No  other  SVOCs 
were  detected. 

Metals:  Metals  are  naturally  occurring  elements  that  are  frequently  used  to  construct 
a  wide  variety  of  industrial  and  household  goods.  Metals  are  also  commonly  used  in 
paints  and  pigments.  Because  of  the  large  amount  of  scrap  metal,  inert  bombs,  and 
equipment  stored  at  the  DSY,  the  potential  for  significantly  elevated  metals 
concentrations  exists.  Therefore,  ground  water  samples  were  analyzed  for  27  metals, 
both  total  and  dissolved  (filtered).  Nine  metals  were  not  detected  in  any  of  the 
samples:  antimony,  cadmium,  molybdenum,  nickel,  selenium,  silver,  tellurium, 
thallium,  and  tin.  Metals  that  were  detected  are  summarized  on  Table  4-4  along  with 
their  respective  MCLs.  The  distribution  of  the  two  metals  exceeding  the  MCL  or 
action  level,  lead  and  chromium,  is  illustrated  in  Figure  4-5. 
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Metals  were  detected  at  every  sampling  location;  however,  the  highest  total 
concentrations  were  observed  in  the  wells  located  along  the  southern  boundary. 

Total  chromium  exceeded  its  primary  MCL  and  total  lead  exceeded  its  action  level. 
Chromium  MCL  exceedences  and  near  exceedences  for  lead  action  levels  were 
reported  in  samples  from  the  shallow,  southern  boundary  wells  installed  during  the 
SI.  No  metals  MCL  or  action  level  exceedences  were  reported  in  the  monitoring 
wells  installed  during  the  1993  SIA.  The  method  detection  limit  for  antimony 
(60  pg/L),  thallium  (125  (ig/L),  and  cadmium  (6.78  pg/L)  are  above  MCLs  (6  pg/L, 

2  pg/L,  and  5  pg/L,  respectively)  and  therefore  some  of  the  nondetect  results  for 
these  compounds  may  exceed  the  MCL.  The  MCLs  for  aluminum  and  manganese 
were  exceeded  by  total  and  dissolved  metal  concentrations  at  all  wells  except  at 
MW-200  and  MW-43D.  At  MW-34D,  the  MCL  for  aluminum  was  exceeded  in  the 
total  metals  only.  The  MCL  for  iron  was  exceeded  by  total  metals  in  every  shallow 
well  and  it  was  nearly  exceeded  in  the  dissolved  metals  for  COE-1. 

Nearly  all  of  the  MCL  exceedences  were  for  total  metals;  however,  the  concentration 
of  dissolved  chromium  measured  at  MW-42  (98.1  pg/L)  is  just  under  the  MCL 
(100  pg/L). 

The  chemical  data  were  also  compared  to  the  previous  sampling  results  to  determine 
if  the  concentrations  were  within  the  previous  range.  In  total,  20  concentrations 
exceeded  their  previous  maximum  (three  were  measured  in  the  new  wells)  and  16 
concentrations  fell  below  their  previous  minimum.  Significant  increases  in  chromium 
(MW-42  and  MW-43S)  and  mercury  (MW-43)  were  observed. 

As  discussed  in  Section  4.3.3,  the  ground  water  flow  direction  and  the  source 
locations  are  not  well  understood;  therefore,  no  well  is  currently  identified  as 
representing  upgradient  or  background  water  chemistry.  Without  an  unimpacted  well 
for  determining  background  metals  concentrations,  it  is  difficult  to  determine  which 
metals  are  present  at  elevated  concentrations. 


4.5  Contaminant  Assessment 

During  the  1993  SIA,  the  primary  contaminants  of  concern  identified  in  ground  water 
at  the  DSY  were  halogenated  VOCs,  lead,  and  chromium.  These  compounds  were 
identified  during  the  1991  SI  and  continue  to  be  detected  in  the  shallow  monitoring 
wells  located  along  the  southern  boundary  of  the  property.  Two  additional  VOCs, 
trichlorofluoromethane  and  carbon  tetrachloride,  were  detected  for  the  first  time  in 
samples  collected  during  the  SIA. 
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Excluding  MW-200  as  a  data  point,  ground  water  appears  to  flow  to  the  north.  The 
extent  of  contamination  and  the  source  of  contamination  are  not  known.  It  appears 
that  the  source  is  most  likely  located  along  the  DSY’s  southern  boundary  or  is  off 
site.  The  downgradient  edges  of  the  plume,  as  well  as  the  source,  have  not  been 
clearly  defined;  however,  VOC  contamination  significantly  decreases  to  the  east  and 
northeast.  The  absence  of  VOC  contamination  at  MW-43D  indicates  that  the 
contamination  has  attenuated  with  depth.  If  MW-200  is  not  excluded  as  a  data  point, 
it  is  possible  that  the  contaminant  source  exists  in  or  at  the  edge  of  the  DSY. 

The  implications  of  the  new  data  are: 

•  The  source  of  VOC  contamination  in  still  unknown. 

•  The  source  is  continuing  to  discharge  contamination  into  ground  water  and 
maximum  total  VOC  concentrations  may  be  increasing. 

•  The  upgradient  and  downgradient  edges  of  the  VOC  plume  are  not  known. 

•  The  direction  of  ground  water  is  not  understood  with  a  significant  degree  of 
confidence. 

•  If  the  water  level  in  MW-200  is  representative,  ground  water  may  be  flowing  from 
underneath  the  DSY  toward  MW-200.  The  highest  concentration  of  total  VOCs 
was  found  in  this  well,  supporting  this  theory. 


4.6  Data  Gaps  and  Recommendations 

The  primary  objectives  of  the  SIA  at  the  DS  Y  were  to  (1)  confirm  the  presence  or 
absence  of  previously  detected  ground  water  contamination,  (2)  provide  further 
information  about  the  location  source  of  the  contamination,  and  (3)  establish  with 
certainty  the  flow  direction  for  ground  water  because  of  this  site’s  close  proximity  to 
the  BRAC  parcel.  During  the  SIA,  the  presence  of  VOC  contamination  was 
confirmed  and  additional  data  gaps  were  identified.  The  most  notable  data  gaps  relate 
to  ground  water  flow  direction  and  source  location. 

The  reasons  for  the  importance  of  the  anomalies  discovered  at  MW-200  are 
multifold.  First,  the  direction  of  ground  water  flow  cannot  be  determined  with  any 
degree  of  certainty.  If  MW-200  is  excluded  in  the  ground  water  contour  map,  the 
ground  water  flow  direction  is  northward;  otherwise  the  flow  may  be  southward.  It  is 
possible  that  the  water  levels  along  Route  32  may  be  influenced  by  hydraulic 
conductivities,  seasonal  fluctuations,  or  surface  water  drainage  from  the  highway,  but 
no  data  currently  exist  to  evaluate  their  influences. 

Due  to  the  uncertainty  of  the  direction  of  ground  water  flow  and  the  high 
concentration  of  VOCs  detected  at  MW-200,  it  is  unclear  exactly  which  direction  is 
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downgradient.  If  the  ground  water  is  flowing  southward,  it  is  possible  that 
contamination  from  the  DSY  is  flowing  onto  the  BRAC  parcel. 

The  source  and  extent  of  VOC  contamination  is  unknown  at  present.  Further 
investigation  is  necessary  to  resolve  the  potential  issues  described  above.  The 
following  are  proposed  actions  and  rationales  suggested  to  address  the  data  gaps 
identified  during  the  SIA.  The  USAEC  is  conducting  a  RI  at  the  DSY  which  will 
include  a  detailed  evaluation  of  site  conditions.  Work  plans  for  that  effort  are 
expected  to  be  released  in  May  1995  and  detail  the  sampling  and  analysis  program 
for  the  site. 


Data  Gap 

Proposed  Action 

Rationale 

1.  The  hydraulic  conductivity 
of  the  screened  materials  at 
MW-200  is  unknown  and 
may  have  an  effect  on 
relative  water  levels. 

•  Conduct  hydraulic 

conductivity  tests  in  new 
wells  and  existing  wells: 
MW-42,  MW-43D,  and 
MW-43S. 

•  Differences  in  hydraulic  conductivity 
may  affect  flow  and  therefore  be  the 
cause  of  the  unusual  water  level 
measurement. 

2.  The  drainage  patterns  along 
Route  32  may  result  in 
ground  water  mounding  at 
MW42  and  MW-43;  if 
mounding  exists,  it  may  be 
responsible  for  the 
unexplained  water  levels 
along  Route  32. 

•  Install  recording  devices  in 
MW-200  and  MW-42  and 
monitor  water  levels  weekly 
for  one  year. 

•  Collect  precipitation  data  for 
comparison  to  the  water 
levels. 

•  Comparison  of  the  water  levels  against 
each  other  and  against  precipitation 
data  will  indicate  if  the  water  levels 
stay  constant  relative  to  each  other  or 
if  they  are  influenced  by  infiltration 
due  to  surface  drainage;  if  drainage 
patterns  are  affecting  the  water  levels, 
it  may  mean  that  the  ground  water 
flow  direction  at  the  DSY  is  not  to  the 
north  but  may  be  flowing  onto  the 

BRAC  parcel. 

3.  The  effect  of  seasonal 

fluctuations  on  ground  water 
flow  directions  is  unknown. 

•  Collect  water  level 

measurements  quarterly  in  all 
on-site  wells  plus  six  wells  at 
inactive  landfill  #4  for  a  one- 
year  period. 

•  Quarterly  data  can  be  used  to 
determine  if  seasonal  fluctuations  are 
occurring;  the  additional  wells  will 
provide  data  on  a  larger  scale  base 
area. 

•  The  recording  data  collected  for  data 
gap  #2  will  also  be  evaluated 
regarding  potential  seasonal  changes. 
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Data  Gap 

Proposed  Action 

Rationale 

8.  UXO  may  be  present  in  the 
subsurface. 

•  Conduct  UXO  clearance  for 
all  new  sampling  points. 

•  UXO  present  a  safety  concern  that 
requires  both  downhole  and  surface 
clearances. 

9.  Location/elevation  data  are 
needed  for  inteipretation  of 
hydrologic  conditions. 

•  Survey  in  the  new  wells. 

•  Location  information  is  needed  for 
data  entry  into  IRDMIS. 

•  Elevation  data  are  needed  for 
construction  of  ground  water  contour 
maps. 

10.  A  record  of  decision  (ROD) 
may  be  needed  for  site 
completion. 

•  Conduct  ecological  and 
human  health  risk 
assessments  (additional 
surficial  soil  data  may  be 
required  to  complete). 

•  Complete  a  feasibility  study 
and  a  proposed  plan. 

•  Additional  items  are  required  for  a 

ROD. 
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Table  4-1 :  Ground  Water  Elevation  Data  for  the  DPDO  Salvage  Yard  and 
Transformer  Storage  Area 


• 

Date:  2/23/93 

;  V-.V  x.  ,.A\ 

•  iMP  Elevation  • ,  • 

DTW 

Elevation 

||ite  \  ~ , 

ft  MSL 

ft  • 

COE-1 

146.42 

26.40 

■SB 

MW-42 

178.26 

42.15 

MW-43S 

171.34 

35.50 

MW-43D 

171.72 

36.10 

MW-200 

170.38 

50.35 

120.03 

MW-201 

151.60 

31.39 

119.96 

DH-3-OW 

157.14 

35.65 

121.49 

DH-04-0W 

200.34 

62.38 

137.96 

Notes: 

MSL  -  mean  sea  level 

MP  -  measuring  point  (notched  or  marked  PVC)  unless  noted  otherwise 
DTW  -  depth-to-water  from  the  measuring  point 
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Table  4-2  Summary  of  Laboratory  Samples  for  the  DPDO  Salvage  Yard  and  Transformer  Storage  Area  -  As  Collected  (Page  2  of  2) 
Fort  George  G.  Meade,  Site  Inspection  Addendum 
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5.0  Physical  Characterization  and  Contaminant  Assessment  of  the  Fire 
Training  Area  (FTA) 


5.1  Introduction  and  Background 

The  FTA  is  located  on  Airfield  Road,  north  of  Tipton  Airfield  in  the  area  to  be 
excessed  (Figures  1-2  and  5-1).  This  area  was  constructed  in  1979  and  is  still  in  use 
for  fire  training  by  the  Fort  Meade  Fire  Department.  The  fires  are  set  using  aviation 
fuel  or  gasoline  and  extinguished  with  either  water  or  aqueous  firm  forming  foam 
(AFFF).  AFFF  is  primarily  comprised  of  pressurized  biological  proteins. 

A  limited  SI  was  conducted  at  the  FTA  in  1990  (EA  Engineering,  Science  and 
Technology,  1992).  The  results  of  that  investigation  are  summarized  below,  however, 
for  a  detailed  description  of  the  study  refer  to  that  document. 

During  the  SI,  a  soil  gas  survey,  using  28  soil  vapor  points,  was  conducted  and  six 
subsurface  soil  samples  were  collected.  The  soil  gas  samples  were  collected  at  a 
depth  of  3  feet  due  to  the  shallow  depth  to  ground  water  and  relatively  low 
permeability  of  the  soil  at  depths  greater  than  3  feet.  The  soil  samples  were  collected 
between  4  to  6  feet,  below  the  depth  at  which  the  water  table  was  encountered. 

The  soil  gas  survey  results  were  inconclusive  because  of  the  soil’s  low  permeability. 
A  soil  gas  sample  from  one  location  (VP-6)  had  2,000  ppm  total  hydrocarbon  and 
0.01  ppm  PCE.  Benzene  (0.037  pg/g),  bis(2-ethylhexyl)phthalate  (4.16  pg/g),  and 
2-methylnapthalene  (0.13  pg/g)  were  reported  in  soil  samples  FT-1,  FT-2,  and  FT-3, 
respectively.  EA  concluded  that  the  metals  concentrations  were  within  the  average 
range  for  metals  expected  to  be  measured  in  Anne  Arundel  County. 


5.2  Summary  of  Investigation  for  Study  Area 

The  objective  of  the  SIA  field  investigation  at  the  FTA  was  to  determine  if  activities 
in  this  area  have  resulted  in  ground  water  contamination.  The  tasks  conducted  to 
achieve  this  objective  included: 

•  Completion  of  a  down-hole  UXO  surveys 

•  Installation  of  three  water  monitoring  wells  in  the  water  table  aquifer 

•  Collection  and  analysis  of  three  ground  water  samples 

•  Collection  and  analysis  of  one  sludge  sample  from  the  oil-water  separator 

During  the  field  operations,  several  changes  were  made.  Each  of  the  changes  was 
based  on  discussions  with  and  approved  by  the  USAEC  geologist  and/or  COR: 
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•  The  monitoring  well  installation  deviated  from  the  Geotechnical  Requirements 
(USATHAMA,  1987)  because  the  water  table  was  encountered  at  a  shallower 
depth  than  the  minimum  depths  described  in  these  requirements. 

•  Ground  water  samples  were  analyzed  for  the  presence  of  total  petroleum 
hydrocarbons. 

Three  shallow  monitoring  wells  were  installed  with  their  screened  intervals 
intersecting  the  water  table.  The  wells  were  placed  based  upon  observations  made 
during  the  field  operations  and  previous  site  visit.  The  three  well  locations  were 
selected  to  represent  upgradient  and  downgradient  locations.  All  of  the  wells  were 
installed  to  evaluate  the  potential  impact  on  ground  water  resulting  from  fire  fighting 
training  activities  and  to  determine  the  direction  of  ground  water  flow.  FTAMW-1 
was  installed  along  the  southern  boundary  of  the  property  and  FTAMW-2  and 
FTAMW-3  were  installed  along  the  northern  boundary  of  the  property  (Figure  5-1). 

Due  to  the  shallow  water  table,  approval  was  given  to  deviate  from  Geotechnical 
Requirements  with  respect  to  the  monitoring  well  installation.  The  Geotechnical 
Requirements  assume  that  the  depth  to  water  is  a  minimum  of  18  feet.  The  screened 
intervals  for  the  three  monitoring  wells  required  more  shallow  placement  to  ensure 
that  the  top  of  the  water  table  was  intersected.  It  is  critical  that  the  screen  be  placed 
as  such  so  that  any  floating  non-aqueous  phase  liquid  (NAPL),  if  present,  would  be 
detected.  In  all  three  wells  the  sand  pack  filter  was  1  foot  above  the  screened  interval 
and  the  bentonite  seal  was  1  foot  thick. 

Ground  water  samples  were  collected  from  each  well  at  the  FTA  and  analyzed  for 
VOCs,  SVOCs,  total  petroleum  hydrocarbons  (TPHC),  and  total  and  dissolved  metals. 
Approval  was  granted  to  collect  additional  samples  for  TPHC  analysis  based  upon  the 
historical  use  of  this  parcel  and  reported  fuel  odors  during  previous  investigations. 


5.3  Physical  Characterization  of  the  Study  Area 
5.3.1  General  Description 

The  facility  includes  a  20-foot  diameter  concrete  pad  surrounded  by  a  1-foot  concrete 
berm.  Several  other  structures,  including  a  small  building  for  enclosed  fire  fighting, 
are  used  for  fire  training.  There  is  a  subsurface  sump,  which  appears  to  be  an 
oil-water  separator,  adjacent  to  the  concrete  fire  training  area.  The  sump  presumably 
collects  water  from  the  training  area,  however,  its  function  and  connection  have  not 
been  confirmed.  Other  objects  found  within  the  fenced  area  include  two  abandoned 
cars,  an  abandoned  helicopter,  a  storage  tank  (not  in  use),  several  storage  trailers,  and 
a  pile  of  soil  covered  with  clear  plastic.  A  culvert  is  located  in  the  southwest  comer, 
outside  the  fence.  The  origin  of  this  culvert  is  not  understood. 
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5.3.2  Geology 

Geotechnical  samples  were  collected  from  soil  borings  up  to  a  total  depth  of 
16.5  feet.  The  soil  is  poorly  sorted  medium-grained  sand  grading  downward  into  a 
fine-grained  sand  with  silt.  The  sand’s  color  varied  slightly  with  depth;  there  were  no 
significant  changes  observed  in  the  silt’s  color  or  texture. 

The  soil  observed  at  the  FTA  is  representative  of  the  lower  Patapsco  Formation.  The 
location  of  the  FTA  at  FGGM  further  supports  that  the  wells  are  placed  in  the  lower 
Patapsco  Formation. 

5.3.3  Hydrogeology 

The  unconfined,  lower  Patapsco  aquifer  acts  as  the  water  table  aquifer  at  the  FTA. 
The  hydrogeologic  field  investigation  included  the  installation  of  three  monitoring 
wells  and  collection  of  ground  water  samples. 

A  complete  round  of  depth-to-water  measurements  was  collected  February  18,  1993. 
The  measurements  are  reported  along  with  corresponding  water  level  elevations  on 
Table  5-1.  Ground  water  levels  ranged  from  115.76  to  116.34  feet  MSL.  The  ground 
water  flow  is  to  the  west,  as  illustrated  in  Figure  5-2. 

The  wells  with  maximum  and  minimum  water  levels  are  approximately  100  feet 
apart.  The  average  ground  water  gradient  across  the  site  is  6  x  10'3  ft/ft.  Because  this 
is  a  very  shallow  gradient,  it  may  be  susceptible  to  seasonal  variation,  thus  the 
direction  of  ground  water  flow  cannot  be  concluded  with  accuracy. 


5.4  Nature  and  Extent  of  Contamination 

During  the  SIA  field  investigation  ground  water  samples  were  collected  to  evaluate 
the  nature  and  extent  of  contamination.  The  results  of  these  sampling  efforts  are 
described  below.  The  data  tables  presented  in  this  section  provide  a  summary  of  the 
detected  analytes.  A  complete  summary  of  the  data  for  each  sample  can  be  found  in 
Appendix  I.  Table  5-2  provides  a  complete  summary  of  the  laboratory  samples 
collected  at  the  FTA,  including  site  IDs,  site  types,  media  codes,  and  analytical 
parameters.  All  sampling  locations  are  illustrated  on  Figure  5-1. 

5.4.1  Ground  Water 

Three  ground  water  samples  were  collected  and  analyzed  for  VOCs,  SVOCs,  TPHCs, 
and  total  and  dissolved  metals. 

Field  Parameters:  During  the  sampling  process,  field  measurements  were  made  of 
the  ground  water  for  pH,  conductivity,  temperature,  and  turbidity.  The  field 
parameters  are  indicative  of  the  general  water  quality,  and  are  found  in  Table  5-3. 
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For  ground  water  samples  from  the  lower  Patapsco  aquifer,  pH  ranged  from  5.06  to 
7.43.  Conductivity  ranged  from  0.100  to  0.127  pmhos/cm2.  Temperature  ranged  from 
6.3°C  to  8.8°C.  The  range  for  turbidity  was  from  8  to  greater  than  999  NTUs.  None 
of  the  measurements  was  outside  the  expected  range;  no  trends  were  observable. 

Volatile  Organic  Compounds:  The  VOCs  expected  to  be  encountered  at  the  FTA 
would  include  primarily  VOCs  used  in  fire  extinguishers  and  aromatics;  and 
petroleum-related  compounds  from  the  fuel  used  for  the  practice  fires.  Ground  water 
was  analyzed  for  41  VOCs,  of  which  one  known  compound  was  detected  -  carbon 
tetrachloride.  Table  5-4  includes  the  concentration  of  the  VOC  detected  along  with  its 
respective  MCL. 

The  VOCs  detected  included  carbon  tetrachloride  and  unknown  VOCs.  Carbon 
tetrachloride  was  detected  in  downgradient  well  FTAMW-3  at  35  pg/L,  which 
exceeds  its  MCL  of  5  pg/L.  Figure  5-3  illustrates  the  distributions  of  VOCs  at  this 
property. 

The  highest  concentration  of  total  unknown  VOCs  was  235  pg/L  detected  at 
FTAMW-3.  The  total  VOC  concentrations  at  FTAMW-1  and  FTAMW-2  were  both 
below  the  detection  limits.  During  the  1991  SI,  the  highest  soil  gas  reading  indicated 
VOCs  in  the  soils  just  upgradient  of  FTAMW-3. 

Semivolatile  Organic  Compounds:  SVOCs  are  present  in  the  composition  of  many 
products,  such  as  petroleum  products,  tar,  tires,  etc.,  which  may  have  been  used  for 
fire  fighting  practice.  Ground  water  was  analyzed  for  116  SVOCs  but  none  were 
detected  (Table  5-4). 

Total  Petroleum  Hydrocarbons:  Because  gasoline  and  other  petroleum  products 
were  used  to  fuel  fires  at  the  FTA,  ground  water  samples  were  analyzed  for  TPHC, 
but  none  were  detected  (Table  5-3). 

Metals:  Metals  occur  naturally  in  nature;  however,  metals  may  be  elevated  in  ground 
water  due  to  the  impact  of  metal  debris  such  as  the  scrap  automobiles  and 
helicopters.  Metals  are  also  used  in  paints  and  pigments  which  may  be  painted  on  the 
equipment  set  on  fire  for  fire  fighting  practice.  Ground  water  was  analyzed  for  27 
metals,  both  total  and  dissolved  (filtered).  Ten  metals  were  not  detected  in  ground 
water:  antimony,  boron,  cadmium,  molybdenum,  nickel,  selenium,  stiver,  tellurium, 
thallium,  and  tin.  Metals  that  were  detected  are  summarized  on  Table  5-3  along  with 
their  associated  MCLs.  Figure  5-4  illustrates  the  location  of  metals  that  exceed  their 
MCL  or  action  level. 

Metals  were  detected  at  each  sampling  location.  Antimony  and  lead  exceeded  their 
MCL  or  action  level  at  one  location  (FTAMW-3)  for  total  metals.  At  each  monitoring 
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well,  the  secondary  MCLs  (SMCL)  for  aluminum,  iron,  and  manganese  were 
exceeded  in  the  total  metals  concentrations.  At  FTAMW-1  and  FTAMW-3,  the 
SMCL  for  manganese  was  exceeded  in  the  dissolved  metals  sample.  No  other  MCL 
or  SMCL  exceedences  were  reported  for  either  total  or  dissolved  metals;  however,  it 
should  be  noted  that  the  MCLs  for  three  metals  (antimony,  cadmium,  and  thallium) 
are  lower  than  the  method  detection  limit,  thus  some  of  the  non-detect  results  may 
exceed  the  regulatory  standards.  All  of  the  MCL  exceedences  for  metals  were 
reported  in  total  metals,  not  dissolved  metals. 

Due  to  the  natural  presence  of  metals  in  ground  water,  it  is  often  difficult  to 
determine  if  detected  metal  concentrations  are  elevated  due  to  site  activities  or 
represent  background  levels.  The  distribution  of  metals  at  the  FTA  (highest 
concentrations  in  the  downgradient  well)  indicate  that  the  FTA  may  be  a  source  of 
metals  contamination. 

5.4.2  Sludge  Sample 

Volatile  Organic  Compounds:  The  sludge  sample  was  analyzed  for  41  VOCs  of 
which  five  aromatic  compounds  were  detected:  benzene,  dichlorobenzene, 
ethylbenzene,  toluene,  and  xylenes.  The  compounds  are  indicative  of  petroleum 
products  which  were  probably  used  as  fuel  for  the  fires.  The  highest  single 
concentration  was  9.1  pg/g  of  total  xylenes.  Three  unknown  VOCs  were  detected 
with  a  total  concentration  of  9.8  pg/g.  Table  5-5  includes  the  concentrations  of  the 
detected  VOCs  and  SVOCs. 

Semivolatile  Organic  Compounds:  The  sludge  sample  was  analyzed  for  116  SVOCs 
of  which  11  known  and  10  tentatively  identified  compounds  (TICs).  The  TICs  were 
identified  as  petroleum  related  compounds  (Table  5-5).  The  total  concentration  of 
SVOCs  is  440  pg/g. 

Metals:  The  sludge  sample  was  analyzed  for  27  metals  but  none  were  detected. 

Total  Petroleum  Hydrocarbons:  TPHCs  were  detected  at  86,000  pg/g  in  the  sludge 
sample  (Table  5-5). 


5.5  Contaminant  Assessment 

VOC  and  metal  contamination  exceeding  regulatory  standards  was  detected  in  the 
ground  water  at  FTAMW-3,  which  is  located  in  the  northwest  comer  of  the  property, 
downgradient  of  the  source  area.  Although  total  and  dissolved  metals  were  detected 
at  each  of  the  sampling  locations,  metals  concentrations  were  highest  at  the 
downgradient  well  (FTAMW-3).  The  extent  of  contaminant  migration  to  the  west  and 
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southwest  of  the  site  have  not  been  evaluated.  It  is  likely  that  ground  water  flowing 

westward  discharges  into  the  Little  Patuxent  River  located  to  the  west  of  the  FTA. 

The  primary  implications  of  this  assessment  are: 

•  It  is  likely  that  fire  fighting  activities,  both  recent  and  past,  have  impacted 
ground  water  quality,  resulting  in  downgradient  contamination  of  ground  water 
by  carbon  tetrachloride. 

•  The  extent  of  ground  water  contamination  is  not  known  to  the  west  or  southwest 
of  the  site. 

•  The  primary  direction  of  ground  water  flow  may  be  variable  due  to  a  shallow 
gradient. 

•  The  presence  of  TPHC  and  aromatic  VOCs  in  the  sludge  sample,  and  their 
absence  in  the  ground  water  sample,  indicates  that  the  oil-water  separator  is  not 
impacting  ground  water  in  the  vicinity  of  the  wells.  This  may  be  either  because 
the  separator  is  not  a  source  area,  or  because  none  of  the  wells  are  located 
directly  downgradient  of  it.  During  the  background  soil  sampling,  one  sample 
was  collected  downgradient  of  this  area  and  was  observed  to  have  a  sheen.  This 
may  indicate  that  TPHC  are  affecting  ground  water  but  have  not  migrated 
sufficiently  northward  to  be  detected  in  the  monitoring  wells. 

•  Due  to  the  well  placement,  ground  water  downgradient  of  several  additional 
potential  sources,  such  as  the  smoke  house  and  the  bum  pans,  was  not 
intercepted,  therefore,  the  ground  water  quality  may  not  be  representative  of  the 
entire  source  area. 


5.6  Data  Gaps  and  Recommendations 

The  primary  objective  of  the  SIA  at  the  FTA  was  to  evaluate  the  ground  water 
quality,  determine  the  direction  of  ground  water  flow  and  evaluate  the  environmental 
impacts  sustained  from  human  activities  that  could  influence  this  site’s  ability  to  be 
considered  part  of  the  BRAC  parcel.  The  direction  of  ground  water  could  not  be 
determined  with  certainty  due  to  a  small  hydraulic  gradient.  Some  VOC 
contamination  also  was  detected  in  ground  water  downgradient  of  the  bum  area.  Due 
to  the  insufficient  data  to  determine  the  flow  direction,  it  is  possible  that 
contamination  is  transported  in  other  directions.  There  are  other  potential  sources 
where  contamination  may  originate,  including  the  bum  pans  and  smoke  house,  that 
may  not  be  intercepted  by  the  downgradient  well.  The  following  data  gaps  and 
proposed  actions  were  identified  to  provide  a  more  complete  understanding  of  the 
contamination  present  at  the  FTA.  The  USAEC  is  conducting  a  RI  at  the  FTA  which 
will  include  a  detailed  evaluation  of  site  conditions.  Workplans  for  that  effort  are 
expected  to  be  released  in  May  1995  and  detail  the  sampling  and  analysis  program 
for  the  site. 
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Data  Gap 

Proposed  Action 

Rationale 

1.  There  are  insufficient  data 
to  determine  if  the  flow 
direction  is  consistent. 

•  Collect  water  level 

measurements  on  a  quarterly 
basis  for  at  least  one  year. 

•  The  consistency  of  the  water  level 
data  will  indicate  if  the  flow  direction 
changes. 

2.  The  extent  of  the  carbon 
tetrachloride  contamination 
is  not  known  either  down 
or  cross-gradient. 

•  Collect  shallow  ground 
water  samples  downgradient 
and  cross-gradient  of  the 
potential  source  area  and 
screen  for  VOCs  using  a 
portable  field  GC. 

•  The  data  will  be  used  to  place  the 
new  wells;  field  screening  allows  for 
better  placement  of  the  wells  and 
limits  the  total  number  of  wells 
necessary. 

3.  There  is  no  well  located 
downgradient  of  some 
potential  source  areas  (e.g., 
bum  pans,  smoke  house). 

•  Install  two  wells 
downgradient  of  the 
additional  source  areas; 
locations  to  be  chosen  based 
on  the  field  screening  data. 

•  Data  will  be  used  to  evaluate  if  other 
source  areas  have  resulted  in  ground 
water  contamination. 

4.  The  extent  of  carbon 

tetrachloride  contamination 
downgradient  from 
FTAMW-3  is  unknown. 

*  Install  one  well 
downgradient  from 

FTAMW-3;  location  based 
on  field  screening  results. 

•  The  data  will  be  used  to  evaluate  the 
furthest  extent  of  carbon  tetrachloride 
contamination. 

5.  The  carbon  tetrachloride 
contamination  has  not  been 
confirmed. 

•  Collect  ground  water 
samples  from  the  three 
existing  and  three  new 
wells. 

•  Analyze  samples  from  new 
wells  for  TAL  inorganic, 

TCL  VOCs  and  SVOCs, 
and  TPHCs;  analyze 
samples  from  existing  wells 
for  VOCs. 

*  Data  from  the  existing  wells  are 
necessary  to  confirm  the  previous 
results;  data  are  needed  from  both  the 
new  and  existing  wells  to  define  the 
extents  of  the  carbon  tetrachloride 
detection. 

6.  No  data  exists  regarding 
upgradient  metal 
concentrations 

•  Install  one  upgradient  well. 

♦  Analyze  samples  for  VOCs 
and  total  and  filtered  metals. 

•  Data  will  be  used  to  establish 

background  metal  concentrations;  the 
VOC  analysis  is  included  to  ensure 
that  the  location  has  not  been 
impacted  by  site  contaminants. 

7.  A  culvert  exists  in 
southwest  comer  of  the 
fenced  area  and  may  be  a 
discharge  point  from 
ground  water  from  the  site. 

•  Collect  one  discharge  water 
sample. 

•  Collect  one  sediment  sample 
from  the  soil  directly 
underneath  the  discharge 
point 

•  Analyze  both  samples  for 

TCL  VOCs  and  SVOCs, 

TAL,  and  TPHC. 

•  The  data  are  important  for 

understanding  the  potential  impact  the 
culvert  and  surface  discharge  may 
have  on  the  site  or  immediately  west 
of  the  site. 

8.  UXO  may  be  present  in  the 
subsurface. 

•  Conduct  UXO  clearance  for 
all  new  sampling  locations. 

•  UXO  present  a  safety  concern  that 
requires  both  downhole  and  surface 
clearances. 

9.  Hydraulic  conductivity  is 
unknown. 

•  Conduct  hydraulic 
conductivity  tests  in  a 
maximum  of  four  wells. 

•  Hydraulic  conductivity  data  are 
necessary  for  determining  ground 
water  flow  velocities  and  contaminant 
travel  times. 
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Data  Gap  - 

Proposed  Action 

Rationale 

10.  Location/elevation  data  are 
needed  for  interpretation  of 
hydrologic  conditions. 

•  Survey  in  the  new  wells. 

*  Location  data  are  needed  for  data 
entry  into  IRDMIS. 

•  Elevation  data  are  needed  for 
construction  of  ground  water  contour 
maps. 

11.  A  Record  of  Decision 
(ROD)  may  be  needed  for 
site  completion. 

•  Conduct  ecological  and 
human  health  risk 
assessments  (additional 
surficial  soil  samples  may 
be  required  to  complete  the 
risk  assessments). 

*  Complete  a  feasibility  study 
and  proposed  plan. 

•  Additional  tasks  are  required  for  a 

ROD. 
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Table  5-1:  Ground  Water  Elevation  Data 


Site  ID 

Ground  Elevation 

MP  Elevation 
ft  MSL 

Date:  2/18/93 

Bl 

BSIfflliS 

Elevation 

:  "ft msl 

FTAMW-1 

118.36 

4.42 

mm 

FTAMW-2 

119.49 

WlmmXm 

5.54 

■S 

FTAMW-3 

117.86 

4.70 

115.67  I 

Notes: 

MSL  -  mean  sea  level 

MP  -  measuring  point  (notched  or  marked  PVC)  unless  noted  otherwise 
DTW  -  depth-to-water  from  the  measuring  point 
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Table  5-2  Summary  of  Laboratory  Samples  for  the  Fire  Training  Area  -  As  Collected 
Fort  George  G.  Meade,  Site  Inspection  Addendum 
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Table  5-3:  Field  Screening,  Metals  and  Petroleum  Hydrocarbon  Data  for 
Ground  Water  from  the  Fire  Training  Area 


-'.T—  .-  11-  J.  *-  .  U  ,  t  J  -  -  -  TT . 

•>r|w»"W|>0!nroon.MiteiWHiiiioo 

msmmm 

8888888?  a  aM 1 {'$  8888888? 

Tmmmm 

W^uwmm 

Fkfd  Senate  10 

\ 

wmmmmm 

mmmm 

mmm  i 

wmmmm 

wax  i 

mi 

Screen  Start  Depth  (ft*#*)  $|g$ 

xs 

a* 

H 

**  i 

I 

Screen  ^wdfieptte^tb^ 

13*  * 

wms&n 

13* 

IdOTfet 

<xttr 

M  iiiiip 

iWiiiiil 

|l 

mwn  . 

TotteUWMtefnerf 

wmmmm 

Selection  Dete 

'WMSM 

l*«sb*3 

ya&Mt  ■ 

1  i***#  & 

OCType 

RELD  PARAMETERS 

pH 

7  A3 

539 

5.06 

Conductivity  (umhos/trrC) 

0.127 

0.1 

0.111 

Tempera!  ure  (C) 

73 

83 

6.3 

Turbidity  (NTU) 

8 

140 

>999 

METALS  (ug/L) 

MCL 

SMCUMCLG 

Aluminum 

- 

50-200  S 

1320 

_ 

7/460 

23,700 

Antimony 

6 

-  G 

_ 

_ 

_ 

— 

613  * 

_ 

Arsenic 

50 

- 

- 

- 

- 

- 

5.82 

_ 

Barium 

aooo 

-  G 

44.5 

34.6 

65.6 

18.7 

178 

463 

Berylium 

4 

-  G 

- 

- 

- 

_ 

235 

Calcium 

- 

- 

14300 

13300 

14,600 

12/00 

14.1X 

12300 

Chromium 

100 

- 

- 

- 

23.1 

- 

573 

_ 

Cobalt 

- 

- 

- 

- 

- 

28.8 

37 

313 

Copper 

1,300 

1,000  G 

- 

- 

- 

_ 

313 

_ 

Iron 

- 

300  S 

2320 

- 

15300 

_ 

44,400 

115 

Lead 

15 

- 

_ 

_ 

103 

_ 

24/  * 

Magnesium 

- 

- 

4390 

3,750 

3310 

1380 

8,060 

3/60 

Manganese 

- 

50  S 

94.7 

673 

155 

35.0 

637 

327 

Mercury 

2 

-  G 

_ 

_ 

_ 

_ 

0.1 

_ 

Potassium 

- 

- 

1,740 

1.780 

3370 

2,740 

5.1X 

1,710 

Sodium 

- 

- 

2300 

2320 

aiso 

2320 

2320 

2380 

Vanadium 

- 

- 

- 

- 

_ 

- 

101 

Zinc 

5,000  S 

- 

- 

343 

~ 

763 

- 

HEAVY  METALS 

0 

0 

33 

0 

X 

0 

TOTAL  METALS 

26,889 

21,742 

48,079 

20.003 

99,523 

21/71 

TOTAL  PETROLEUM  HYDROCARBONS 

ND 

NA 

ND 

NA 

ND 

NA 

NOTES: 

Only  detected  analytes  am  inducted  on  this  table,  far  full  data  set  see  the  appropriate  appendix 
Asterisks  Obdicate  analytes  presort  abwe  primary  standards^.,  MCU  maximum  AWOO)-- 
MCI  -  maximum  contaminant  level,  MCIG  (G)  -  MCI  goal,  SMCL  (S)  -  secondary  MCI 

Dashes  {-)  indicate  that  no  standard  (e.g„  MC!_  SMCL,  MCLG)  exists  a  that  the  anafyte  is  present  below  detection  Smts 
Action  levels  far  lead  and  copper  am  fisted  under  MCLs 
Heavy  mutate  include  Sb/s.Be,Cd,Cr,PbJfg,Nl£e^ 

NA-not  analyzed;  N&ro  analytes  detected  In  this  class 
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Table  5-4:  Organic  Compounds  In  Ground  Water  from  the  Fire  Training  Area 


Sample  Location  Wentmcatton . m 

Reid  Sample  ID 

Site  Type  1  -7.  ' 

Semen  start  Depth  (ft  bags) 

Screen  End  Depth  (ft  bags) 

Cofecilan  Date 

QCType 

wmmmm. 

PfMMOlY  •  « 
.  WEUL  | 
35  . 

i  meffim  i 

;:i^=eb^3;  f| 

FfMroojsylli 

miwmi 

MHBI 

..  CGW  . : 

1«-Feb-93 

mwx&fWi 

II'WELLSii 

35  .. 
t3.e  si 

■Ml 

:WP^93j$if;: 

VOLATILE  ORGANIC  COMPOUNDS  (ug/L) 

HALOGENATED  ORGANICS 

Carbon  Tetrachloride 

MCL  SMCL/MCLG 

5  -  G 

35  * 

TENTATIVELY  IDENT1RED  COMPOUNDS  (TICs) 

Total  Number  of  TICs 

Total  Concentration  of  TICs 

0 

0 

1 

235 

Total  VOC 

0 

0 

270 

SEMIVOLATILE  ORGANIC  COMPOUNDS  (ug/L) 

ND 

ND 

ND 

NOTES: 

MCLs = maximum  contaminant  levels;  S  =  secondary  MCLs  (SMCLs);  G  =  MCL  goals  (MCLG) 

staf^^;ts(e.g.  Kcifor  SMCL/Mcijj)<x^at  Steatalyte^'p^ait  below  detection  limits 
Orty  detected  analytes  are  included  on  this  table,  for  full  data  set  see  appropriate  appendix 
ND  indicates  that  no  analytes  were  detected  in  this  class 
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TABLE  5-5:  Organic  Compounds  In  Sediment  from  the  Fire  Training  Area 
Page  1  of  1 


mmas&tMmk 

Field  Sample  10 

FIDOOOtA 

lllrtl!tepth{ft} 

£nd  Depth  {ft} 

M«Sa 

Cofectfoa  Date 

SUMP  : 

■.  0 

0.5 

|  cSEfi 
1&-*lan-94  .  • 

VOLATILE  ORGANIC  COMPOUNDS  (ug/g) 

AROMATICS 

Benzene 

0.57 

Toluene 

4.7 

Ethylbenzene 

1.4 

m-Xyiene 

4.3 

Xylenes 

4.8 

CHLORINATED  AROMATICS 

Dichlorobenzene,  nonspecific 

1.6 

TENTATIVELY  IDENTIFIED  COMPOUNDS  (TICs) 

Total  number  of  TICs 

3 

Total  Concentration  of  TICs 

9.8 

TOTAL  VOCS 

27.2 

SEMIVOLATILE  ORGANIC  COMPOUNDS  (ug/g) 

CHLORINATED  MONOCYCLIC  AROMATICS 

1 ,2-Dichlorobenzene 

11 

NITROSAMINES 

N-Nitroso  diphenyiamine 

60 

PHTHALATES 

Bis  (2-Ethyl  hexyl)  Phthalate 

7.8 

POLYNUCLEAR  AROMATICS 

Naphthalene 

30 

2-Methyinaphthaiene 

70 

Huorene 

27 

Phenanthrene 

60 

Anthracene 

23 

Fluoranthrene 

Z2 

Pyrene 

Chrysene 

6.8 

2.7 

TENTATIVELY  IDENTIFIED  COMPOUNDS  (TICs) 

Total  number  of  TICs 

3 

Total  Concentration  of  TICs 

129 

TOTAL  SVOC 

430 

TOTAL  PETROLEUM  HYDROCARBONS  (ug/g) 

86,000 
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6.0  Physical  Characterization  and  Contaminant  Assessment  of  the  Helicopter 
Hangar  Area  (HHA) 


6.1  Introduction  and  Background 

The  HHA  is  located  immediately  west  of  the  Tipton  Airfield  (Figures  1-2  and  6-1). 
The  HHA  consists  of  a  helicopter  hangar  and  two  parking  areas,  one  to  the  north 
(automobile)  and  one  to  the  south  (helicopter)  of  the  hangar.  The  HHA  is  used 
primarily  for  servicing  and  storing  helicopters.  Materials  used  to  service  aircraft  such 
as  JP-4,  hydraulic  and  lubricating  oils,  detergents,  and  solvents  (MEK,  toluene, 
naphtha,  isopropyl  alcohol)  are  stored  on  the  premises. 

North  of  the  parking  lot  is  the  deluge  pumping  station.  Former  fuel  storage  tanks 
located  outside  of  this  station  resulted  in  petroleum  contaminated  soil  and  ground 
water  in  this  area.  The  tanks  and  contaminated  soil  were  removed  in  January  1990 
and  five  monitoring  wells  were  installed.  Free  product,  probably  from  the  former 
tanks,  was  detected  above  the  ground  water.  As  a  result  of  this  discovery,  a  recovery 
system  was  installed  in  MW-1  in  September  1990.  In  December  1990,  MW-1  was 
discovered  to  be  dry  and  a  second,  deeper  recovery  well  was  installed  (MW-6). 
Another  storage  tank,  containing  No.  2  fuel  oil,  was  also  located  near  the  parking 
lot’s  northwest  comer. 

During  Arthur  D.  Little’s  site  visit,  the  two  discharges  into  the  Little  Patuxent  River 
were  observed.  The  more  northerly  outfall  is  reportedly  connected  to  the  building  and 
serves  as  a  drain  for  stormwater  runoff.  The  southern  outfall  discharges  water  from 
the  facility’s  oil- water  separator.  An  odor  was  observed  near  the  southern  outfall 
during  the  site  visit.  The  oil-water  separator,  located  off  the  helicopter  hangar’s 
southwest  comer,  collects  runoff  from  the  helicopter  pads,  wash  rack,  oil  storage 
areas,  and  drains  inside  the  hangar. 

A  soil  gas  survey  conducted  as  part  of  the  overall  FGGM  SI  (EA  Engineering, 
Science  and  Technology,  1992b)  located  areas  of  elevated  VOCs  (up  to  3,000  ppm 
total  VOCs).  The  highest  concentrations  were  from  points  on  or  adjacent  to  the 
parking  lot. 


6.2  Summary  of  Investigation  for  Study  Area 
6.2.1  Proposed  Scope  of  Work 

The  objective  of  the  SIA  field  investigation  at  the  HHA  was  to  determine  if  activities 
in  this  area,  such  as  use  of  oil  storage  tanks  and  oil-water  separators,  and  river 
discharges,  have  impacted  soil,  ground  water,  or  the  Little  Patuxent  River.  The  tasks 
conducted  to  achieve  these  objectives  included: 
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•  Installation  of  one  monitoring  well  in  the  area  of  the  highest  soil  gas  concentration 

•  Collection  of  ground  water  samples  from  the  new  and  existing  wells 

•  Completion  of  location  and  elevation  surveys  of  the  new  and  existing  wells 

•  Collection  of  eight  soil  samples  (four  for  analysis)  from  the  oil-water  separator 
area 

•  Collection  of  five  surface  water  and  five  sediment  samples  from  the  Little 
Patuxent  River.  The  river  samples  were  from  upstream,  adjacent  to,  and 
downstream  of  the  HHA. 

The  site  layout  and  sampling  locations  are  illustrated  on  Figure  6-1. 

6.2.2  Approved  Deviations 

The  samples  were  collected  as  proposed  with  the  following  changes. 

•  No  sediment  sample  could  be  collected  at  one  location,  HHASE-5,  because  no 
sediment  was  present. 

•  The  soil  samples  associated  with  the  oil-water  separator  were  not  collected 
because  the  base  of  the  separator  was  too  deep  for  appropriate  samples  to  be 
collected  using  a  hand  auger.  Access  was  also  limited  due  to  frozen  ground  and 
building  activities. 

•  Due  to  odors  and  visible  sheens  from  four  of  the  wells  at  the  HHA,  the  purge 
water  was  drummed  instead  of  being  released  to  the  ground  surface. 


6.3  Physical  Characterization  of  the  Study  Area 
6.3.1  General  Description 

The  HHA  is  bordered  to  the  west  by  the  little  Patuxent  River  and  to  the  north  by  a 
small  tributary  to  the  river.  Three  buildings  are  located  in  this  area:  the  deluge 
pumping  station  (Building  91),  the  helicopter  hangar  (Building  90)  and  a  storage  shed 
located  west  of  the  hangar.  Paved  parking  areas  are  located  north  (cars)  and  south 
(helicopters)  of  the  hangar.  The  HHA  is  surrounded  by  a  fence  that  is  secured  from 
both  the  river  and  the  road.  The  area  outside  the  fence  and  along  the  river  is  wooded. 
The  banks  of  the  river  are  generally  steep. 

The  small  tributary  located  north  of  the  HHA  is  approximately  6  feet  wide  and  drains 
the  area  north  and  west  of  the  HHA.  Silty  water  with  a  sheen  was  observed  in  the 
tributaiy  during  the  January  1994  sampling  event. 

The  Little  Patuxent  River  is  approximately  30  feet  wide.  Upstream  of  the  HHA,  the 
waste  water  treatment  plant  discharges  water  with  noticeable  foam.  The  northern 
outfall  at  the  HHA  is  a  small  channel  (less  than  6-inches  wide);  it  was  unclear  if  any 
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water  was  being  discharged  from  this  outfall  at  the  time  of  sampling.  The  southern 
outfall  at  the  HHA  is  from  the  oil/water  separator  and  consists  of  an  approximately 
4-foot  diameter  steel  pipe  and  was  visibly  discharging  at  the  time  of  sampling.  The 
river  depth  at  the  southern  outfall  limited  collection  of  a  direct  discharge  sample. 

6.3.2  Geology 

One  well  (HHA-6)  was  installed  during  the  SIA.  The  soil  at  that  location  was 
representative  of  fill  material.  It  was  generally  sand  with  some  gravel.  Although  little 
data  are  available  regarding  geology,  the  position  of  the  HHA  relative  to  the  IL2 
suggests  that  the  uppermost  geological  formation  at  the  HHA  is  likely  to  be  the  lower 
Patapsco  formation.  Soil  boring  and  well  construction  information  for  some  of  the 
HHA  wells  provided  by  EMO,  is  included  in  Appendix  C. 

6.3.3  Hydrogeology 

The  unconfined  aquifer  at  the  HHA  is  probably  the  lower  Patapsco  aquifer.  All  of  the 
shallow  wells  are  screened  in  this  aquifer.  The  existing  wells  were  installed  and  are 
regularly  sampled  by  the  Environmental  Management  Office  (EMO).  These  wells  are 
referred  to  in  this  report  and  in  IRDMIS  as  HHAME-1  through  HHAME-6  to 
indicate  that  they  are  wells  from  the  HHA  but  associated  with  the  EMO.  Wells 
HHAME-1,  HHAME-4  and  HHA-6  are  installed  so  that  the  screened  interval 
intersects  the  water  table  which  ensures  that  any  floating  petroleum  product  is 
encountered.  It  is  unknown  if  the  remaining  wells  intersect  the  water  table  because  no 
information  was  available  regarding  their  construction. 

A  complete  round  of  depth-to-water  measurements  was  conducted  on  January  20, 
1994.  The  measurements  and  their  corresponding  water  level  elevations  are  reported 
on  Table  6-1.  Depth  to  ground  water  ranged  from  4.0  to  8.17  feet  below  ground 
surface  with  a  corresponding  range  in  elevations  from  97.43  to  101.64  feet  MSL.  The 
steepest  hydraulic  gradient,  0.036  feet/feet,  is  found  between  HHA-6  and  HHAME-5. 
As  illustrated  on  Figure  6-2,  the  ground  water  generally  flows  northwest  with 
components  flowing  more  directly  north  and  west. 


6.4  Nature  and  Extent  of  Contamination 

During  the  SIA  field  investigation,  soil,  ground  water,  surface  water  and  sediment 
samples  were  collected  to  evaluate  the  nature  and  extent  of  contamination.  The 
results  of  these  sampling  activities  are  described  below.  The  data  tables  presented  in 
this  section  provide  a  summary  of  the  samples  in  which  contamination  was  found.  A 
complete  summary  of  the  data  for  each  sample  can  be  found  in  Appendix  J. 

Table  6-2  summarizes  the  laboratory  samples  collected  from  the  HHA  including  site 
IDs,  site  types,  media  codes,  and  analytical  parameters.  Sample  locations  are 
illustrated  on  Figure  6-1. 
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6.4.1  Soil 

One  soil  sample  was  collected  during  the  drilling  of  HHA-6  and  analyzed  for  VOCs 
and  TPHC.  The  sample  was  collected  from  10  to  12  feet  below  grade  and  selected 
for  laboratory  analysis  because  an  odor  was  observed.  However,  no  VOCs  or  TPHC 
were  detected  in  the  soil  sample. 

6.4.2  Ground  Water 

Six  ground  water  samples  were  collected  and  analyzed  for  VOCs,  SVOCs,  TPHCs 
and  total  and  dissolved  metals. 

Field  Screening  Readings:  During  the  sampling  process,  field  measurements  were 
made  of  the  ground  water  for  pH,  conductivity,  temperature  and  turbidity.  The  field 
parameters  are  indicative  of  general  water  quality  and  are  included  in  Table  6-3  along 
with  the  metals  data.  For  surface  water,  pH  ranged  from  6.04  to  6.71.  Conductivity 
ranged  from  0.094  to  0.444  pmhos/cm2.  Temperature  ranged  from  4.8°C  to  11.6°C. 
Turbidity  ranged  from  6  to  >999  NTUs.  In  general,  the  field  screening  readings  are 
within  the  normal  range.  The  low  temperature  measured  for  HHAME-1  was  because 
there  was  a  slight  lag  period  between  sampling  and  the  field  parameter  measurements 
during  which  the  sample  was  allowed  to  remain  outside.  This  is  not  expected  to 
affect  the  other  readings  appreciably. 

Several  observations  were  made  during  the  purging  and  sampling  which  indicate  the 
presence  of  contaminants: 

•  Water  from  HHAME-1  had  a  strong  odor  and  a  visible  sheen.  The  color  was  black 
throughout  the  purging  period. 

•  Water  from  HHAME-2  had  a  noticeable  odor.  The  color  was  initially  black  but 
became  clear  with  purging. 

•  Water  from  HHAME-3  had  a  strong  odor  and  a  visible  sheen.  The  color  was 
initially  black  but  became  clear  with  purging. 

•  Water  from  HHAME-4  had  no  noticeable  odor  and  was  clear  throughout  purging. 

•  Water  from  HHAME-5  had  a  noticeable  odor  and  a  sheen.  The  color  was 
orange-brown  throughout  purging. 

•  Water  from  HHA-6  had  an  odor  and  a  sheen.  The  color  was  clear  throughout 
purging. 

Volatile  Organic  Compounds:  Petroleum  products,  depending  upon  their 
composition,  contain  VOCs  such  as  benzene,  toluene,  ethylbenzene  and  xylenes.  The 
six  ground  water  samples  were  analyzed  for  41  VOCs.  Although  no  VOCs  of  known 
compounds  were  detected,  nine  tentatively  identified  compounds  (TICs)  were 
detected  (Table  6-4).  The  TICs  were  identified  as  hydrocarbon  related  compounds. 
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The  highest  concentrations  of  TICs  were  detected  in  wells  HHA-6  and  HHAME-1. 

All  volatiles  analyzed  during  this  project  are  listed  in  Table  HHA-1  in  Appendix  J. 
This  list  includes  all  volatiles  on  the  TCL,  plus  the  following  analytes: 
1,3-dichlorobenzene,  dichlorobenzene,  1,3-dichloropropane,  (2-chloroethoxy)ethene, 
acrylonitrile,  trichlorofluoromethane,  and  vinyl  acetate.  Carbazole  is  a  semivolatile 
compound  on  the  TCL  that  was  not  included  in  the  analyses  during  this  project. 
However,  this  compound  was  not  identified  as  a  TIC  during  this  project.  Figure  6-3 
illustrates  the  distribution  of  contaminants  at  the  HHA. 

Semivolatile  Organic  Compounds:  The  storage  of  oils  and  other  materials  at  the 
HHA  may  have  resulted  in  the  release  of  SVOCs  into  ground  water.  The  six  ground 
water  samples  were  analyzed  for  1 16  SVOCs,  of  which  3  were  detected  (Table  6-4). 
Bis(2-ethylhexyl)phthalate  and  endrin  were  detected  in  one  location  each  (HHAME-4 
and  HHAME-1,  respectively)  and  2-methylnaphthalene  was  detected  in  two  locations 
(HHAME-1  and  HHAME-3).  Phthalates  are  common  laboratory  contaminants,  and  it 
is  possible  that  the  phthalate  is  not  representative  of  ground  water  chemistry.  Endrin 
was  only  detected  in  one  location,  but  above  the  MCL.  The  2-methylnapthalene  is  a 
polynuclear  aromatic  compound  which  is  indicative  of  contamination  by  diesel  or 
heating  fuel. 

Thirty-two  SVOC  TICs  were  detected  during  analysis.  These  TICs  are  also  related  to 
hydrocarbon  contamination.  The  highest  concentrations  of  SVOC  TICs  were  detected 
in  HHAME-1  (1,690  pg/L)  and  HHAME-3  (258  pg/L). 

Total  Petroleum  Hydrocarbons:  The  six  ground  water  samples  were  analyzed  for 
TPHC.  Samples  from  two  of  the  wells  contained  detectable  TPHCs,  25,000  pg/L  in 
HHAME-1  and  3,700  pg/L  in  HHAME-3  (Table  6-4).  The  locations  with  detectable 
TPHCs  correspond  to  the  samples  in  which  strong  odors  were  observed.  A  dilution 
factor  of  10  was  used  for  the  TPHC  analysis  for  HHAME-1.  All  other  samples  did 
not  require  a  dilution. 

Metals:  Metals  are  naturally  occurring  elements  and  are  commonly  found  in  ground 
water.  The  six  ground  water  samples  were  analyzed  for  27  metals,  of  which  21  were 
detected:  aluminum,  arsenic,  barium,  beryllium,  calcium,  cadmium,  cobalt,  chromium, 
copper,  iron,  mercury,  potassium,  manganese,  magnesium,  sodium,  nickel,  lead,  tin, 
selenium,  vanadium,  and  zinc.  The  detected  metals  are  summarized  on  Table  6-3. 

To  evaluate  which  metals  are  present  at  elevated  concentrations,  the  metals  are 
compared  against  MCLs.  Primary  MCLs  or  action  levels  are  exceed  for  antimony 
(1  location),  arsenic  (1  location),  cadmium  (2  locations),  chromium  (2  location),  and 
lead  (3  locations).  With  the  exception  of  lead  in  HHA-6  and  chromium  in 
HHAME-2,  all  of  the  samples  in  which  metals  exceed  MCLs  are  from  either 
HHAME-4  or  HHAME-5.  The  distributions  of  four  metals  which  exceeded  MCLs  are 
illustrated  on  Figure  6-3. 
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The  highest  concentrations  of  metals  in  ground  water  were  detected  in  the  central  and 
eastern  end  of  the  northern  parking  lot  in  wells  HHAME-4  and  HHAME-5.  Total 
heavy  metals  (a  summation  of  the  concentrations  of  antimony,  arsenic,  beryllium, 
cadmium,  chromium,  lead,  nickel,  selenium,  and  silver)  was  calculated  as  parameters 
for  comparison  between  the  wells.  The  concentration  of  heavy  metals  ranged  from 
14  pg/L  in  HHAME-3  to  599  pg/L  in  HHAME-4  (based  on  unfiltered  samples).  The 
distribution  of  total  heavy  metals  is  also  illustrated  on  Figure  6-3. 

Comparison  of  the  metals  data  with  the  organic  data  indicates  that  the  ground  water 
is  probably  impacted  by  multiple  sources.  The  tanks  near  the  Deluge  Pumping  Station 
are  the  most  likely  source  for  the  contamination  of  TPHCs  in  adjacent  wells 
HHAME-1  and  HHAME-3.  The  metals  contamination  is  primarily  under  the  parking 
lot.  Possible  sources  of  metals  contamination  include  maintenance  activities,  such  as 
degreasing  or  painting,  or  the  fill  that  was  used  for  construction.  The  metals  suite  is 
suggestive  of  a  paint  source. 

The  Hanger  90  Area  is  another  possible  source  area;  it  was  the  location  of  an  old  fire 
training  area,  and  includes  an  abandoned  (to  be  removed)  acid  neutralization  pit. 

6.4.3  Surface  Water  and  Sediment 

Five  surface  water  and  four  sediment  samples  (plus  one  sediment  duplicate  sample) 
were  collected  and  analyzed  for  VOCs,  SVOCs,  TPHC  and  total  metals. 

Field  Screening  Readings:  During  the  sampling  process,  field  measurements  were 
made  of  the  surface  water  for  pH,  conductivity,  temperature  and  turbidity.  The  field 
parameters  are  indicative  of  general  water  quality  and  are  included  in  Table  6-5.  For 
surface  water,  pH  ranged  from  6.78  to  7.04.  Conductivity  ranged  from  0.590  to  1.29 
pmhos/cm2.  Temperature  ranged  from  0.2°C  to  1.2°C.  Turbidity  ranged  from  31  to 
128  NTUs.  None  of  the  measurements  were  outside  of  the  expected  range;  no  trends 
were  observed. 

Volatile  Organic  Compounds:  The  VOCs  expected  to  be  encountered  in  the  river 
include  those  related  to  petroleum  products,  materials  used  for  helicopter 
maintenance,  and  materials  stored  in  the  storage  shed.  The  samples  were  analyzed  for 
41  VOCs  but  none  were  detected  in  either  surface  water  or  sediment. 

Semivolatile  Organic  Compounds:  SVOCs  are  also  present  in  the  composition  of 
petroleum  products.  The  surface  water  and  sediment  samples  were  analyzed  for  116 
SVOCs.  No  SVOCs  were  detected  in  surface  water.  Two  SVOCs  were  detected  in 
sediment  (Table  6-6).  Di-n-butyl  phthalate  was  detected  in  sediment  at  HHASE-1  and 
fluoranthene  was  detected  in  sediment  samples  HHASE-1  and  HHASE-4. 
Additionally,  SVOCs  TICs  were  detected  in  all  four  sediment  samples  with  total 
concentrations  between  3.9  and  10.4  pg/g.  The  highest  concentration  of  SVOCs  was 
detected  at  the  upstream  location. 
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Total  Petroleum  Hydrocarbons:  No  TPHCs  were  detected  in  either  the  surface 
water  or  the  sediment  samples  (Table  6-6). 

Metals:  Metals  are  naturally  occurring  elements  and  are  commonly  found  in  surface 
water  and  sediment.  The  samples  were  analyzed  for  27  metals,  of  which  9  were 
detected  in  surface  water  and  16  were  detected  in  sediment.  The  detected  metals  are 
summarized  on  Tables  6-5  and  6-7.  Total  metals  and  total  heavy  metals  are  tabulated 
for  a  relative  comparison  between  the  samples. 

One  of  the  metals  detected  in  surface  water,  zinc,  has  an  ambient  water  quality 
criteria  (AWQC),  but  all  of  the  detected  concentrations  were  below  the  maximum  and 
continuous  AWQC  concentrations.  Total  metals  ranged  from  approximately  140,000 
to  240,000  pg/L,  of  which  sodium  was  the  primary  contributor.  The  sodium  is  most 
likely  due  to  use  of  road  salt  in  the  winter.  No  heavy  metals  were  detected  in  the 
surface  water. 

Total  metal  concentrations  in  sediment  ranged  from  approximately  4,000  to 
43,000  |ig/g  and  total  heavy  metals  ranged  from  5  to  52  pg/g.  The  upstream  sample, 
HHASE-1,  had  the  highest  concentration  of  both  heavy  metals  and  total  metals. 

To  help  evaluate  if  the  sediment  concentrations  are  elevated,  they  were  compared 
against  the  National  Oceanographic  and  Atmospheric  Administration  (NOAA) 
Sediment  Guidelines.  The  guidelines  are  protective  of  both  freshwater  and  marine 
benthic  organisms.  NOAA  guidelines  that  have  been  developed  include  values 
referred  to  as  an  effects  range-low  (ER-L)  and  an  effects  range-median  (ER-M).  The 
ER-L  is  the  concentration  at  which  10  percent  of  the  bioassay  test  species  exhibited 
an  effect,  while  the  ER-M  is  the  concentration  at  which  50  percent  of  the  test 
organisms  exhibited  an  effect.  The  ER-L  and  ER-M  are  included  along  with  the 
sediment  data  on  Table  6-7.  All  of  the  metals  in  the  sediment  samples  fall  below  the 
ER-L,  indicating  that  they  are  not  present  at  concentrations  that  are  impacting  aquatic 
life.  Surface  water  and  sediment  chemistry  are  illustrated  on  Figure  6-4. 

To  further  evaluate  if  the  detected  analytes  in  sediment  were  present  at  elevated 
concentrations,  but  not  to  determine  if  regulatory  limits  had  been  exceeded,  we  have 
compared  the  maximum  sediment  data  collected  at  the  HHA  against  three  different 
sediment  criteria:  NOAA,  Ontario  Ministry  of  the  Environment,  and  Washington 
State  Department  of  Ecology  (WDOE)  (Table  6-8).  No  detected  concentrations 
exceeded  either  the  NOAA  or  the  WDOE  criteria.  The  maximum  concentration  of 
barium  was  present  above  the  Ontario  Severe  Effect  concentration.  Other  detected 
barium  concentrations  were  between  the  lowest  effect  and  the  severe  effect.  All  other 
metals  were  within  the  Ontario  criteria.  In  general,  there  were  no  significant 
differences  in  interpretation  regardless  of  which  sediment  criteria  were  used.  It  should 
also  be  noted  that  sample  HHASE-1,  which  contained  the  highest  concentrations  of 
all  but  one  analyte,  was  collected  upstream  from  the  HHA  and  it  is  highly  unlikely 
that  it  was  influenced  by  the  HHA.  Therefore,  for  the  samples  that  may  have  been 


ArthirD  Little 


6706984TEPS.SlA.fggmsia.iaD7/95  6-7 


SI  Addendum:  FGGM 
Section  No.:  6.0 
Revision  No.:  1 


Date: 


December  1995 


impacted  by  the  HHA,  none  exceeded  the  NOAA  or  WDOE  criteria,  and  only  the 
Lowest  Effect  level  for  barium  was  detected  using  the  Ontario  criteria. 

6.5  Contaminant  Assessment 

The  field  investigation  included  an  investigation  of  two  main  areas:  ground  water  in 
the  northern  parking  lot  and  surface  water  and  sediment  in  the  river.  As  part  of  the 
ground  water  study,  it  was  determined  that  ground  water  generally  flows  northwest. 

Contamination  by  petroleum  products  continues  to  be  a  problem  in  ground  water. 
Organic  compounds  and  metals  were  detected  in  all  of  the  ground  water  samples.  The 
wells  closest  to  the  pumping  station  contained  the  highest  concentrations  of  organic 
compounds.  The  petroleum  hydrocarbons  and  organic  compounds  are  probably  due 
the  former  tanks  located  in  this  area.  Given  the  direction  of  ground  water  flow,  it  is 
likely  that  contamination  from  this  area  is  flowing  into  the  tributary  located  north  of 
the  area  and  from  there  into  the  Little  Patuxent. 

The  metals  in  ground  water  are  at  their  highest  concentrations  close  to  the  building. 
Their  presence  could  be  due  to  the  fill  used  in  this  area  or  may  indicate  another 
source  area.  The  metals  may  be  migrating  into  the  tributary.  Well  HHAME-2  is 
located  downgradient  from  HHAME-4  and  has  similar  metals  but  at  lower 
concentrations.  This  may  be  due  to  contaminant  migration;  however,  metals  are 
generally  immobile  and  therefore  may  not  migrate  far  from  the  source. 

Based  on  a  comparison  of  sediments  with  NOAA  guidelines  and  the  surface  water 
with  AWQC,  it  appears  that  the  HHA  is  not  having  an  adverse  impact  on  the  Little 
Patuxent  River.  If  contaminants  are  migrating  into  the  river,  they  are  sufficiently 
diluted  for  their  concentrations  to  fall  below  the  comparison  criteria. 

6.6  Data  Gaps  and  Recommendations 


Proposed  Action 

Rationale 

1.  Source  of  the  metals 
contamination  is 
unknown. 

♦  Conduct  an  operations 
review  of  the  HHA 
with  an  emphasis  on 
historic  operations  and 
metal  uses. 

•  Locate  the  source  and 
determine  if  it  is  a 
continuing  source 
requiring  remediation. 
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Proposed  Action 

Rationale 

2.  Upgradient  metal 
concentrations  are 
unknown. 

•  Install  an  upgradient 
well  and  sample 
ground  water  for 
metals. 

•  Determine  if  metals 
are  naturally  elevated. 

3.  It  is  unknown  if 
contamination  is 
migrating  into  the 
tributary. 

•  Collect  surface 
water/sediment 
samples  in  the 
tributary.  Re-attempt 
collection  of  sediment 
sample  HHASE-5  at 
oil  water  separator 
outfall. 

•  Data  are  necessary  to 
determining  if  ground 
water  is  discharging 
to  the  tributary  and 
for  conducting  the 
human  health  risk 
assessment. 

4.  Ground  water  quality 
north  of  the  tributary 
is  unknown. 

•  Install  a  well  north  of 
the  tributary  and 
sample  ground  water. 

•  Determine  if  ground 
water  contamination  is 
migrating  beneath  the 
tributary. 

The  USAEC  is  continuing  its  evaluation  of  the  Hangar  90  Area  in  the  form  of  an  RI. 
Also,  the  USAEC  will  be  conducting  an  evaluation  of  the  ecological  risk  presented  to 
the  BRAC  parcel;  this  will  include  the  Little  Patuxent  River.  Details  of  these 
investigations  can  be  found  in  the  final  RI  workplans  for  the  Hangar  90  area, 
expected  to  be  released  in  May  1995  and  the  workplans  for  the  ecological  risk 
assessment,  to  be  released  in  late  October  1995. 
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Table  6-1 :  Ground  Water  Elevation  Data  for  the  Helicopter  Hangar  Area  (HHA) 


MP  Elevation 
ft  MSL 

Date:  1/20/94 

DTW 

it 

Elevation . 

ft  MSL 

HHAME-1 

105.98 

5.63 

100.35 

HHAME-2 

105.39 

7.90 

97.49 

HHAME-3 

105.92 

8.17 

97.75 

HHAME-4 

105.42 

6.83 

98.59 

HHAME-5 

105.64 

4.00 

101.64 

HHA-6 

105.49 

8.06 

97.43 

Notes: 

MSL  =  Mean  sea  level 

MP  =  Measuring  point  (notched  or  marked  PVC  unless  noted  otherwise) 
DTW  =  Depth-to-water  from  the  measuring  point 
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TABLE  6-3:  Field  Screening  end  Metals  Data  for  Ground  Water  from  the  Helloopter  Hangar  Area 
Page  1  of  2 
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TABLE  6-4:  Organic  Compound*  In  Ground  Water  from  the  Helicopter  Hangar  Area 
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Only  detected  analytes  are  included  on  this  table,  for  full  data  set  see  the  appropriate  appendix 
MCL  -  maximum  contaminant  leva!,  MCLG  (G)  -  MCL  goal,  SMCL  (S)  -  secondary  MCL 

Dashes  (-)  indicate  that  no  standard  (e.g.,  MCL,  SMCL,  MCLG)  exists  or  that  the  analyte  is  present  below  detection  limits 
Pluses  (+)  indicate  that  the  screen  interval  is  based  on  total  depth  measurements  and  assumes  a  1 0-foot  screen  (no  welt  log  available) 
Asterisks  O  indcate  analytes  present  above  primaty  standards  (e.g.,  MCL,  maximum  AWQC)~ 
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TABLE  6-5:  Field  Screening  end  Metals  Data  lor  Surface  Water  from  the  Helicopter  Hangar  Area 
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TABLE  6-7:  Metal*  In  Sediment  from  the  Helicopter  Hangar  Area 
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'able  6-8:  Comparison  of  Criteria  for  Sediments  from  ffle  Helicopter  Hangar  Area 
All  Concentrations  in  pg/g 
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7.0  Physical  Characterization  and  Contaminant  Assessment  of  the 
inactive  Landfill  No.  2  (IL2) 


7.1  Introduction  and  Background 

The  IL2  is  located  south  of  Tipton  Airfield  and  about  450  feet  north  of  Little 
Patuxent  River  (Figures  1-2  and  7-1).  The  landfill,  an  unlined  rubble  disposal  facility, 
was  used  from  1952  to  1964,  with  some  additional  activity  after  1970. 

An  SI  was  conducted  for  the  IL2  in  1992  (EA  Engineering,  Science  and  Technology, 
1992).  During  the  SI,  one  deep  and  five  shallow  monitoring  wells  were  installed  and 
sampled.  The  shallow  wells  are  screened  in  the  unconfined  lower  Patapsco  aquifer,  a 
30  to  35  foot  thick  layer  of  sand  and  gravel.  The  deep  well  is  screened  in  the 
Patuxent  aquifer,  approximately  120  to  130  feet  below  grade.  The  confining  layer,  the 
Arundel  formation,  is  approximately  95  feet  thick. 

Ground  water  in  the  lower  Patapsco  was  found  to  flow  south-southeast  to  southwest 
and  mimics  the  topographic  contours.  A  12-foot  difference  in  piezometric  levels 
between  MW-30S  and  MW-30D  indicates  a  downward  vertical  gradient. 

Low  concentrations  of  VOCs,  SVOCs,  and  pesticides  were  detected  in  ground  water: 

•  VOCs  were  detected  in  four  wells,  but  none  of  the  compounds  with  MCLs  were 
present  above  that  standard. 

•  One  well  contained  m-xylene  (1.21  pg/L)  below  the  MCL. 

•  Five  wells  contained  detectable  pesticides,  but  none  of  the  compounds  with  MCLs 
were  present  above  their  standard. 

•  Three  metals  exceeded  MCLs  or  action  levels  for  total  metals:  arsenic  (one  well), 
beryllium  (three  wells),  and  lead  (one  well).  However,  no  MCLs  were  exceeded 
for  dissolved  metals. 

Two  surface  water  samples  were  collected  during  the  SI;  neither  surface  water  sample 
contained  detectable  VOCs  or  SVOCs,  but  12  pesticides  were  detected.  Numerous 
metals  were  detected  but  none  was  present  above  its  MCL.  However,  the  detection 
limit  for  both  ground  and  surface  water  for  beryllium  (1.12  pg/L)  is  slightly  above 
the  MCL  (1.0  pg/L). 


7.2  Summary  of  Investigation  for  Study  Area 

The  purpose  of  the  SIA  field  investigation  for  the  IL2  was  to  confirm  the  presence  of 
previously  detected  metal  contamination  in  ground  water  by  resampling  all 
monitoring  wells  in  this  area,  and  then  evaluate  any  detected  contamination  in  terms 
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of  hydraulic  transport  and  compare  the  new  data  to  the  historical  data.  The  tasks 
completed  to  achieve  this  objective  included: 

•  Collection  of  six  ground  water  samples.  Five  samples  were  to  be  collected  from 
the  water  table  (lower  Patapsco)  aquifer  and  one  from  the  confined  (Patuxent) 
aquifer. 

•  Collection  of  depth-to-water  information  for  interpreting  the  hydraulic  conditions. 

No  changes  to  or  deviations  from  the  original  scope  of  work  were  required  for  this 
area. 


7.3  Physical  Characterization  of  the  Study  Area 

7.3.1  General  Description 

The  10-acre  site  is  covered  with  tall  grasses  and  trees.  Due  to  a  fence,  half  of  the 
facility  is  accessed  through  the  PWRC  entrance  and  half  through  Tipton  Airfield.  The 
Little  Patuxent  River  is  located  within  400  feet.  Drainage  from  two  storm  water 
outfalls,  originating  at  the  Tipton  Airfield,  flows  in  surface  water  channels  across  the 
site. 

According  to  the  ecological  investigation,  the  land  cover  consists  of  woodland, 
scrub/shrub  areas,  shrub/emergent/open-water  interspersed  areas,  and  miscellaneous 
fill-material/brush  areas.  Non-tidal  wetlands  are  located  north,  west,  and  south  of  the 
site. 

7.3.2  Hydrogeology 

The  geologic  interpretation  of  the  aquifers  at  IL2,  presented  in  the  SI  (EA 
Engineering,  Science  and  Technology,  1992b),  has  not  been  reassessed  during  the 
SIA  because  there  was  no  geologic  portion  of  the  investigation.  As  mentioned  in 
Section  7.1,  six  wells  exist  at  the  IL2,  one  of  which  is  installed  in  the  confined 
Patuxent  aquifer  and  five  of  which  are  installed  in  the  unconfined  lower  Patapsco 
aquifer. 

A  complete  round  of  depth-to-water  measurements  was  collected  on  February  16, 
1993.  The  measurements  are  reported  along  with  their  corresponding  elevations  on 
Table  7-1.  Ground  water  elevations  ranged  from  97.64  to  93.36  feet  MSL  in  the 
unconfined  aquifer.  Ground  water  is  flowing  radially  from  a  ground  water  mound 
(Figure  7-2).  The  mound  is  inferred  based  on  the  topographic  contours.  Figure  7-2 
illustrates  the  direction  of  ground  water  flows. 

No  wells  are  located  north  of  the  IL2,  therefore  the  direction  of  flow  cannot  be 
determined  for  that  area.  Based  on  the  topographic  contours,  it  is  not  unlikely  that 
ground  water  also  flows  radially  to  the  north.  If  that  is  the  case,  there  may  not  be  a 
location  in  which  an  upgradient  well  could  be  installed. 
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The  water  level  elevation  in  Patuxent  formation  well  MW-30D  is  approximately  1 1 
feet  lower  than  the  water  level  in  the  clustered  lower  Patpasco  formation  well 
MW-30S,  indicating  a  strong  downward  vertical  gradient.  The  direction  of  flow  in  the 
confined  Patuxent  aquifer  could  not  be  determined  because  there  is  currently  only  one 
data  point  in  that  aquifer  at  IL2. 

Ground  water  elevations  and  directions  of  flow  in  the  SIA  are  comparable  to  the  SI 
data.  The  vertical  gradient  was  slightly  stronger  during  the  SI  measurements  (14  feet 
difference)  than  during  the  SIA  measurements,  but  was  also  in  a  downward  direction. 


7.4  Nature  and  Extent  of  Contamination 

During  the  SIA  field  investigation,  ground  water  samples  were  collected  to  evaluate 
the  nature  and  extent  of  contamination.  The  results  of  these  sampling  efforts  are 
described  below.  The  data  tables  presented  in  this  section  only  provide  a  summary  of 
the  contaminants  detected.  A  complete  summary  of  the  data  can  be  found  in 
Appendix  K.  Table  7-2  provides  a  complete  summary  of  the  laboratory  samples 
collected  at  the  IL2,  including  site  IDs,  site  types,  media  codes,  and  analytical 
parameters. 

7.4.1  Chemical  Results  of  Ground  Water  Analyses 

Field  Parameters:  During  the  sampling  process,  field  measurements  were  made  of 
the  ground  water  for  pH,  conductivity,  temperature,  and  turbidity.  The  field 
parameters  are  indicative  of  the  general  water  quality,  and  are  found  in  Table  7-3. 

For  ground  water  samples  from  the  lower  Patapsco  aquifer,  pH  ranged  from  4.53  to 
6.62.  Conductivity  ranged  from  0.099  to  0.827  |imhos/cm2.  Temperature  ranged  from 
8.1°C  to  12.4°C.  The  range  for  turbidity  was  from  10  to  greater  than  999  NTUs. 
None  of  the  measurements  was  outside  the  expected  range;  no  trends  were 
observable. 

Metals:  Metals  are  naturally  occurring  in  soil  and  are  found  in  ground  water.  Metals 
are  the  primary  ingredient  used  in  the  composition  of  many  different  materials  such 
as  building  materials,  automobiles,  tanks,  airplanes,  etc.,  and  in  paints  and  pigments. 
For  approximately  12  years  the  1L2  was  used  as  a  disposal  facility,  thus  increasing 
the  potential  for  elevated  metals  concentrations  in  ground  water.  Six  ground  water 
samples  were  collected  and  analyzed  for  27  total  and  dissolved  (filtered)  metals 
(Table  7-3).  Eight  metals  were  not  detected  above  the  method  detection  limit: 
antimony,  cadmium,  molybdenum,  selenium,  silver,  tellurium,  thallium,  and  tin. 

For  total  metals,  chromium  exceeded  its  MCL  at  MW-30S;  lead  exceeded  its  action 
level  at  MW-30S  and  MW-29.  SMCLs  for  aluminum,  manganese,  and  iron  were 
frequently  exceeded  by  both  the  total  and  dissolved  metal  concentrations. 
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The  metals  data  were  also  compared  to  the  previous  sampling  results  to  determine  if 
the  concentrations  were  within  the  previous  range.  Three  wells  had  metal 
concentrations  above  their  previous  maximum: 

•  At  MW-29,  previous  maximum  total  (unfiltered)  metal  concentrations  were 
exceeded  for  eight  metals:  beryllium,  chromium,  cobalt,  copper,  iron,  lead, 
vanadium,  and  zinc.  Lead  exceeded  its  action  level  during  February  1993. 
Previously,  lead  was  below  the  standard. 

•  At  MW-30S,  previous  maximum  total  metal  concentrations  were  exceeded  for  10 
metals:  aluminum,  beryllium,  chromium,  cobalt,  copper,  iron,  lead,  nickel, 
vanadium,  and  zinc.  Two  metals,  chromium  and  lead,  exceeded  their  MCL  and 
action  level  respectively.  Previously  only  lead  exceeded  its  action  level. 

•  At  MW-31,  previous  maximum  total  metal  concentrations  were  exceeded  for  six 
metals:  beryllium,  chromium,  cobalt,  copper,  iron,  and  vanadium.  No  MCLs  were 
exceeded  for  either  this  or  the  previous  data. 

All  of  the  MCL  exceedences  were  for  total  metals;  there  were  none  for  dissolved 
metals.  Due  to  the  natural  presence  of  metals  in  ground  water,  it  is  often  difficult  to 
determine  if  detected  metal  concentrations  are  elevated  due  to  site  activities  or 
represent  background  levels.  At  the  IL2,  no  upgradient  well  exists,  therefore, 
background  metal  concentrations  were  not  established. 


7.5  Contaminant  Assessment 

Total  metal  concentrations  that  exceed  the  MCLs  or  action  level  continue  to  be 
detected.  In  the  SI  (EA  Engineering,  Science  and  Technology,  1992b),  two  metals 
(arsenic  and  lead)  exceeded  their  regulatory  limit  at  one  location  each.  In  the  SLA, 
standards  were  exceeded  a  total  of  five  times  (lead  in  four  locations  and  chromium  in 
one  location).  Although  all  of  the  wells  are  downgradient  of  the  source  area,  the 
highest  metal  concentrations  are  found  south  and  southeast  of  the  IL2.  The  total 
metals  are  present  in  highest  concentrations  in  MW-30S  (451  pg/L),  MW-31 
(189  pg/L)  and  MW-29  (180  pg/L).  Wells  MW-27  and  MW-28  have  lower  metal 
concentrations  and  are  probably  less  influenced  by  source  chemistry.  The  distribution 
of  two  metals  that  exceeded  standards  is  illustrated  in  Figure  7-3. 

The  three  locations  at  which  previous  maximum  concentrations  were  exceeded, 
MW-29,  MW-30S,  and  MW-31,  are  all  downgradient  of  the  source  area  Given  the 
location  and  increased  number  of  MCL  exceedences,  it  is  not  unlikely  that  an 
increased  number  and  mass  of  metals  are  migrating  from  the  source.  However,  it  is 
also  possible  that  the  results  reflect  seasonal  or  natural  variability. 
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Migration  of  metals  in  the  dissolved  state  is  unlikely  to  be  a  problem  because  all 
dissolved  metals  were  present  below  their  standards. 

7.6  Data  Gaps  and  Recommendations 

During  the  SIA  at  the  DL2,  the  direction  of  ground  water  flow  remained  consistent 
with  previous  reports.  The  total  metals  concentrations  continue  to  exceed  MCLs  in 
several  downgradient  wells;  however,  no  dissolved  metal  exceeds  its  MCL.  Metal 
contamination  may  potentially  be  flowing  onto  the  BRAC  parcel  and  into  the  Little 
Patuxent  River.  Several  data  gaps  have  been  identified,  including  questions  raised 
about  the  cause  for  the  observed  increase  in  metals  contamination,  the  extent  of 
contaminant  migration,  and  the  hydraulic  connection  between  the  ground  water  in  this 
area  and  the  river.  The  USAEC  is  conducting  a  RI  at  the  IL2  which  will  include  a 
detailed  evaluation  of  site  conditions.  Workplans  for  that  effort  are  expected  to  be 
released  in  October  1995  and  detail  the  sampling  and  analysis  program  for  the  site. 


Data  Gaps 

Proposed  Action 

Rationale 

1.  It  is  unclear  if  contaminant 
concentrations  are 
increasing  or  reflect 
natural/seasonal  variability. 

•  Collect  ground  water  samples 
on  a  quarterly  basis  for  one 
year. 

•  Analyze  samples  for  total  and 
dissolved  metals. 

•  The  data  should  provide  a 
sufficient  database  to  evaluate 
contaminant  trends  and 
fluctuations. 

2.  It  is  unknown  if  VOCs, 
previous  detected  in 

MW-30D,  are  consistently 
present. 

•  Sample  all  wells  for  VOCs; 

if  no  VOCs  are  detected 
during  the  first  quarter, 
eliminate  analyses  for 
remaining  quarters. 

•  Provide  a  better  basis  for 

including  or  excluding  VOCs 
from  future  monitoring  and 
determine  if  the  VOCs  at 

MW-30D  are  consistently  present 

3.  The  metals  contamination 
on  site  may  be  migrating 
toward  the  river  either  south 
or  southeast  of  the  landfill; 
both  directions  may  result  in 
contamination  flowing  from 
the  base  onto  the  BRAC 
parcel. 

•  Install  two  monitoring  wells 
downgradient  (one  south  and 
one  southeast)  of  the  landfill. 

•  Collect  continuous 
split-spoon  samples  in  both 
borings  to  evaluate  the 
presence  of  layers  that  may 
hydraulically  isolate  the  river 
from  the  ground  water. 

•  Chemical  data  from  the  new  wells 

will  be  used  to  evaluate  if 
elevated  site  metals  are  migrating 
further  downgradient  toward  the 
river,  ground  water  data  from 
adjacent  to  the  river  may  also  be 
used  for  the  river  pathway  in  the 
risk  assessment. 

4.  The  hydraulic  connection 
between  the  ground  water 
and  the  river  is  unknown. 

•  Install  chart  recorders  for 
measuring  water  levels  in  the 
new  monitoring  well  adjacent 
to  the  river  and  in  a  stilling 
well  installed  in  the  river. 

•  Measure  water  levels  weekly 
for  one  year. 

•  The  relative  elevations  between 
the  monitoring  well  and  the  river 
will  indicate  if  the  river  is  gaining 
or  losing  water  to  the  ground 
water  system. 

•  The  one  year  database  will 
provide  sufficient  data  to  indicate 
if  the  interaction  between  the  river 
and  the  ground  water  varies 
seasonally. 
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Data  Gaps 

Proposed  Action 

Rationale 

5.  Ground  water  flow  direction 
north  of  the  JL2  is 
unknown. 

•  Install  up  to  three  monitoring 
wells  north  of  the  IL2 
(northwest,  north,  northeast). 

•  Analyze  samples  for  total  and 
dissolved  metals  and  VOCs. 

•  The  data  will  indicate  if  ground 

water  contamination  is  flowing  to 
the  north;  if  the  new  data 
indicates  that  ground  water  does 
not  flow  northward,  the  wells  can 
be  used  to  establish  background 
metals  concentrations. 

6.  UXO  may  be  present  in  the 
subsurface. 

•  Conduct  UXO  clearance  for 

all  new  sampling  points. 

*  UXO  present  a  safety  concern  that 

requires  both  downhole  and 
surface  clearances. 

7.  Hydraulic  conductivity  is 
unknown. 

•  Conduct  hydraulic 

conductivity  tests  in  two  new 
wells,  MW-30S,  MW-30D 
and  MW-29. 

•  Hydraulic  conductivity  data  are 

necessary  for  determining  ground 
water  flow  velocities  and 
contaminant  transport;  the  MW-30 
cluster  is  included  since  there  is 
no  previous  data  for  these  wells, 
and  MW-29  is  included  for 
comparison  against  previous  data. 

8.  Location/elevation  data  are 
needed  for  the  interpretation 
of  hydrologic  conditions. 

•  Survey  in  the  new  wells. 

•  Location  data  are  needed  for  data 
entry  into  ERDMIS. 

•  Elevation  data  are  needed  for 
interpretation  of  ground  water 
elevation  data. 

9.  A  record  of  decision  (ROD) 
maybe  needed  for  site 
completion. 

•  Conduct  Ecological  and 

Human  Health  Risk 

Assessment  (additional 
surficial  soil  samples  may  be 
required  for  the  risk 
assessments). 

•  Complete  a  Feasibility  Study 
and  Proposed  Plan. 

•  Additional  tasks  are  required  for  a 

ROD. 
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Table  7-1 :  Ground  Water  Elevation  Data  for  the  Inactive  Landfill  No.  2 


SBe© 

MP  Elevation 
ft  MSL 

v  ••  r.  \ ,  •;  ■ 

ft 

Elevation 

MW-27 

108.53 

12.58 

95.95 

MW-28 

106.70 

9.06 

97.64 

MW-29 

106.18 

11.11 

95.07 

MW-30S 

112.11 

18.75 

93.36 

MW-30D 

112.25 

29.99 

82.26 

MW-31 

106.59 

12.71 

93.88 

Notes: 

MSL  -  mean  sea  level 

MP  -  measuring  point  (notched  or  marked  PVC)  unless  noted  otherwise  in  the  field  logs 
DTW  -  depth-to-water  from  the  measuring  point 


ArthirD  Little 


6706984TEPS.  SI  A.fggmsia. 12/07/95  7-10 


Table  7-2  Summary  of  Laboratory  Samples  for  the  Inactive  Landfill  No.  2  -  As  Collected 
Fort  George  G.  Meade,  Site  Inspection  Addendum 
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8.0  Physical  Characterization  and  Contaminant  Assessment  of  the  Ordnance 
Demolition  Area  Site  (ODA) 

8.1  Introduction  and  Background 

The  ODA  is  located  at  Training  Range  16,  in  the  PWRC,  in  the  southwestern  area  of 
the  Base  Closure  parcel  (Figures  1-2  and  8-1).  The  facility  is  used  for  demolition  of 
obsolete  ordnance. 

Two  different  ordnance  disposal  methods  are  practiced  at  FGGM:  above  ground  and 
below  ground  detonation.  Detonation  is  completed  by  counter  charging  the  ordnance 
with  explosives,  typically  C-4.  Three  to  five  mortar  rounds  are  stacked  in  the  pit, 
explosive  charges  are  placed  on  the  rounds,  and  the  entire  assembly  is  detonated. 
Below  ground  detonation  is  conducted  by  placing  the  mortar  and  explosive  charges  in 
the  pit  and  burying  the  entire  assembly  2  to  6  feet  prior  to  detonation.  Below  ground 
disposal  requires  treatment  of  the  ordnance  filler  (water,  dirt,  sand)  prior  to  disposal. 
Treatment  is  done  by  laying  the  ordnance  out  in  a  pit,  placing  explosive  at  certain 
locations,  and  detonating  the  entire  assembly.  The  explosive  limit  on  ordnance 
exploded  on  the  surface  at  the  ODA  is  five  pounds  of  explosives,  including  the 
necessary  amount  of  material  to  fulminate  the  round. 

During  the  1992  SI  (EA  Engineering,  Science  and  Technology,  1992),  two  surface 
soil  samples,  labeled  SS-27  and  SS-28,  were  collected  from  the  center  of  the 
detonation  area  at  a  depth  of  approximately  0.5  feet  below  the  surface  and  analyzed 
for  explosives  and  nitrate/nitrite.  One  sample,  SS-28,  contained  1.71  pg/g  of  RDX. 
The  second  sample  had  no  detectable  RDX.  The  precise  locations  of  these  samples 
within  the  ordnance  detonation  area  could  not  be  accurately  pinpointed  as  this  area 
has  never  been  surveyed. 


8.2  Summary  of  Investigation  for  Study  Area 

The  objectives  of  the  SIA  field  investigation  at  the  ODA  were  to  (1)  determine  if 
ordnance  demolition  may  have  resulted  in  soil  contamination  outside  of  the 
detonation  area  or  with  depth;  and  (2)  determine  if  site  activities  have  resulted  in 
ground  water  contamination.  The  tasks  proposed  to  achieve  these  objectives  included: 

•  Completion  of  down-hole  surveys  for  UXO  during  drilling  for  new  monitoring 
wells 

•  Collection  and  analysis  of  12  soil  samples  from  4  soil  borings  (3  depths  from 
each) 

•  Completion  of  three  soil  borings  as  monitoring  wells  in  the  water  table  aquifer 

•  Collection  and  analysis  of  three  shallow  ground  water  samples 
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During  field  activities,  several  changes  were  made.  Each  of  the  changes  was  based  on 
discussions  with  and  approved  by  the  USAEC  geologist  and  COR: 

•  Due  to  the  shallow  water  table  throughout  the  site,  the  screened  intervals  in  each 
monitoring  well  and  bentonite  seal  and  grout  thickness  deviated  from  the 
dimensions  specified  in  the  Geotechnical  Requirements  (USATHAMA,  1987). 

•  The  proposed  soil  boring  within  the  detonation  pit  was  hand  augered  due  to  the 
threat  of  UXO  from  previous  ordnance  demolition  in  this  area.  Only  two  soil 
samples  were  collected  at  this  location  instead  of  the  proposed  three  soil  samples 
because  the  hardness  of  the  ground  limited  the  depth  to  which  hand  augering 
could  be  conducted. 

•  The  originally  proposed  locations  for  the  monitoring  wells,  as  reported  in  the 
Draft  Work  Plan  (Arthur  D.  Little,  1993),  were  altered  upon  observations  made  in 
the  field  regarding  optimal  placement  of  the  monitoring  wells  and  the  relative 
safety  of  the  investigation  areas. 

•  The  original  scope  of  work  did  not  include  analysis  of  explosives  in  the  ground 
water;  however,  the  COR  approved  the  additional  analyses. 

The  wells  were  arranged  so  that  one  well  would  be  located  upgradient  and  two  wells 
would  be  located  downgradient  of  the  ordnance  detonation  area.  All  three  wells  were 
installed  to  evaluate  the  potential  for  soil  and  ground  water  contamination  resulting 
from  ordnance  disposal  and  determine  the  direction  of  ground  water  flow. 

Eleven  of  the  12  proposed  soil  samples  were  collected.  Three  soil  samples  were 
collected  from  each  of  the  borings  completed  as  monitoring  wells  (ODAMW-1, 
ODAMW-2,  and  ODAMW-3).  Due  to  health  and  safety  considerations,  the  soil 
boring  proposed  within  the  bermed  detonation  area  was  hand  augered  by  a  contractor 
specializing  in  explosives  handling,  EHSI. 

A  total  of  three  ground  water  samples,  one  from  each  of  the  newly  installed  ground 
water  monitoring  wells,  was  collected. 


8.3  Physical  Characterization  of  the  Study  Area 
8.3.1  General  Description 

The  area  in  which  ordnance  demolition  is  conducted  is  approximately  20  feet  by  40 
feet  and  surrounded  by  berms  consisting  of  rubble  material  such  as  concrete  chunks 
that  stand  8  feet  high.  The  entire  site  is  surrounded  by  a  second  ring  of  earthen 
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berms.  Shrapnel  fragments  and  UXO  were  found  in  the  open  areas  within  the  berm 
and  in  the  surrounding  woodland. 

During  the  1993  SIA  UXO  survey  of  the  ODA,  EHSI  personnel  laid  out  eight  search 
lines  approximately  100  feet  each.  Using  electronic  sensing  equipment,  EHSI 
personnel  were  able  to  detect  UXO  and  other  metallic  objects.  A  total  of  75  contacts 
were  identified  and  removed.  The  items  encountered  included:  25  Stokes  mortars 
flashtubes,  10  base  detonating,  2  noses,  8  canisters,  seven  74mm  projectile  rounds, 
one  105mm  mechanical  time  fuze,  1  base  fuze,  4  nose  fuzes,  three  40mm  grenades,  1 
adapter  ring  for  a  155mm  projectile  and  numerous  pieces  of  fragments,  1  MK  26 
hand  grenade  (remotely  removed),  and  an  M  1 12  block  of  C-4  (plastic  explosive). 

According  to  the  ecological  investigation  (EA  Engineering,  Science  and  Technology, 
1992b),  land  cover  in  the  area  is  emergent  grass  with  surrounding  forest  cover. 
Woodlands  surround  the  site  on  the  north,  south,  and  west  sides  and  wet  meadows 
are  located  along  the  southeast  and  northwest  border.  A  stream  flows  southward 
behind  the  eastern  berm.  According  to  the  SI,  the  stream  flows  partially  underground 
for  a  short  distance  and  reappears  as  a  seep. 

A  second,  seasonal  seep  is  located  along  the  southern  boundary,  inside  the  outermost 
berm.  The  seep  flows  southwest  along  a  drainage  ditch,  through  a  gap  in  the  berm, 
and  into  a  small  stream.  This  seep  was  flowing  during  January  1993  but  was 
observed  to  be  dry  during  summer  and  fall  visits. 

8.3.2  Geology 

The  geographic  location  of  this  area  suggests  that  the  geology  and  hydrogeology  in 
this  area  are  similar  to  that  described  for  the  IL2.  The  geotechnical  samples  obtained 
from  three  soil  borings  (completed  as  wells)  confirm  that  the  property  is  located  on 
the  lower  section  of  the  Patapsco  Formation.  The  soil  borings  were  advanced  to 
depths  between  15  and  16  feet.  The  soils  collected  at  ODAMW-2  and  ODAMW-3 
identify  the  soil  as  light  brown,  poorly  sorted  fine-  to  medium-grained  sand.  At 
ODAMW-2,  the  last  4  inches  of  the  final  split  spoon  showed  a  change  in  the 
lithology  to  light  gray  clayey  silt.  Observations  made  of  the  split  spoons  collected  at 
ODAMW-1  indicate  the  similar  lithology;  however,  the  soil  progressed  to  well  sorted, 
fine-grained,  sandy  silt. 

8.3.3  Hydrogeology 

The  lower  Patapsco  acts  as  the  unconfined  surficial  aquifer  at  the  ODA.  The 
hydrogeologic  field  investigation  of  this  aquifer  at  the  ODA  included  the  installation 
of  three  monitoring  wells  and  collection  of  water  level  data. 

A  complete  round  of  depth-to-water  measurements  was  collected  on  February  24, 
1993.  The  measurements  are  reported  along  with  their  corresponding  elevations  on 
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Table  8-1.  A  ground  water  contour  map  was  derived  from  this  round  of 
measurements  (Figure  8-2)  indicating  ground  water  flow  is  to  the  southwest.  Ground 
water  elevations  ranged  from  90.42  to  92.27  feet  MSL.  The  locations  of  the  wells 
with  the  highest  and  lowest  water  levels  are  250  feet  apart.  The  average  ground  water 
gradient  across  the  site  is  7x1  O'3  ft/ft. 


8.4  Nature  and  Extent  of  Contamination 

During  the  SIA  field  investigation,  soil  and  ground  water  samples  were  collected  to 
evaluate  the  nature  and  extent  of  contamination  present  that  could  potentially  have  an 
impact  upon  the  BRAC  parcel.  The  results  of  these  sampling  efforts  are  described 
below.  The  data  tables  presented  in  this  section  provide  a  summary  of  the 
contamination  found.  A  complete  summary  of  the  data  for  each  sample  can  be  found 
in  Appendix  L.  Table  4-2  provides  a  complete  summary  of  the  laboratory  samples 
collected  at  the  ODA,  including  site  IDs,  site  types,  media  codes,  and  analytical 
parameters. 

8.4.1  Soil 

A  total  of  11  soil  samples  were  collected  from  four  soil  borings  advanced  at  the 
ODA  during  the  SIA.  The  soil  samples  were  analyzed  for  total  metals  and  explosives. 


Explosives:  Soil  samples  were  analyzed  for  nine  explosives;  none  were  detected 
above  the  detection  limit  (Table  8-3).  Previously,  RDX  was  detected  in  one  surface 
soil  sample  collected  from  within  the  bermed  area;  however,  the  concentration  of 
RDX  detected  during  the  SI  (EA  Engineering,  Science  and  Technology,  1992b)  did 
not  exceed  the  health  advisory. 

The  presence  of  explosives  in  soil  at  the  ODA  is  not  unexpected,  given  the  historical 
use  of  this  area  for  the  demolition  of  ordnance.  The  absence  of  explosives  in  the  soil 
samples  collected  during  the  SIA  and  their  (explosives)  presence  during  the  SI  is  a 
function  of  the  type  of  soil  and  environmental  variables.  Explosives  concentrations 
are  expected  to  be  greater  in  the  shallow  soil  where  ordnance  detonation  has 
occurred.  Explosive  contamination  tends  to  be  localized,  as  it  is  relatively  immobile 
in  soil;  thus,  deeper  soil  contamination  is  not  likely  to  exist  unless  an  extremely  large 
round  is  detonated. 

Metals:  Metals  commonly  associated  with  explosives  include  lead,  copper,  and 
compounds  used  in  electroplating  and  pigments.  Lead  azide  is  a  primary  explosive 
produced  by  the  reaction  of  sodium  azide  and  lead  salt  (Sax  and  Lewis,  1987). 
Ammunition  is  frequently  made  with  lead.  Copper  is  an  excellent  conductor,  thus  it  is 
often  used  in  electrical  wiring  and  in  switches  (Sax  and  Lewis,  1987).  Copper  and 
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zinc  are  used  for  brass  shell  casings.  Soil  samples  were  analyzed  for  27  metals,  of 
which  eight  were  not  detected  (antimony,  beryllium,  cadmium,  molybdenum, 
selenium,  silver,  tellurium,  and  thallium).  Total  metals  concentration  and  a  heavy 
metal  subtotal  concentration  are  provided  with  the  data  on  Table  8-3. 

The  ODA  soil  metals  data  were  compared  against  the  background  soil  data  to 
evaluate  if  metal  concentrations  are  elevated  at  the  ODA  due  to  historical  demolition 
activities.  The  comparison  was  conducted  by  construction  frequency  distribution 
diagrams  for  the  combined  data  sets  (see  Section  3.3  for  method  discussion).  Several 
metals  were  used  for  the  comparison:  copper,  lead,  and  zinc  were  plotted  because  the 
metals  are  indicative  of  demolition  activities.  Chromium  is  also  plotted  as  a 
comparison  with  the  other  metals. 

•  Copper.  The  frequency  distribution  plot  for  copper.  Figure  8-3,  indicates  that 
copper  is  not  present  at  FGGM  in  a  single  lognormal  distribution.  The  lower  70 
percent  of  the  distribution  lies  on  an  approximately  straight  line,  but  the  upper  30 
percent  deviates  from  that  line.  The  upper  30  percent  of  the  distribution  comprise 
the  twelve  highest  concentrations,  of  which  four  are  from  the  ODA,  three  are 
from  the  DSY,  and  two  are  from  the  CFD.  The  significance  for  the  ODA  is  that 
three  of  the  four  shallow  soils  collected  from  the  soil  borings  lie  above  the 
lognormal  distribution  and  therefore  likely  represent  elevated  concentrations.  The 
highest  copper  concentration  was  detected  in  the  shallow  soil  sample  collected 
from  the  center  of  the  demolition  area  and  is  higher  than  all  other  concentrations 
(47.1  pg/g  at  ODASB-4A  versus  the  next  highest  concentration  of  23.6  pg/g  at 
BKG-18  from  the  DSY).  Elevated  copper  levels  at  the  ODA  are  supported  by  the 
fact  that  at  each  of  the  ODA  soil  borings,  copper  was  present  at  its  highest 
concentration  at  the  surface  and  decreased  with  depth.  The  vertical  distribution  of 
copper  is  indicative  of  a  surface  impact  source. 

•  Lead.  Most  of  the  lead  concentrations  at  FGGM  fall  on  an  approximately  straight 
line,  with  the  exception  of  the  shallow  soil  sample  collected  in  the  center  of  the 
demolition  area  (Figure  8-3).  Lead  is  present  at  ODASB-4A  at  a  concentration 
significantly  higher  then  all  other  soil  samples  collected  during  the  RIA  (260  pg/g 
at  ODASB-4A  versus  the  next  high  concentration  of  13.5  pg/g  at  BKG-10  from 
the  IL2).  Lead,  like  copper,  has  a  consistent  vertical  distribution  of  contaminants 
with  the  highest  concentration  found  in  the  shallow  sample  and  the  lowest  in  the 
deepest  sample. 

•  Zinc.  Zinc  concentrations  generally  fall  on  a  straight  line  with  the  exception  of 
two  points  (Figure  8-4).  Shallow  soil  samples  ODASB-4A  and  BKG-12  (from  the 
1L2)  fall  above  the  line.  Zinc  also  exhibits  decreasing  concentrations  with  depth 
at  the  ODA. 
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•  Chromium.  All  of  the  chromium  concentrations  fall  on  a  straight  line 

(Figure  8-4).  All  of  the  chromium  concentrations  from  the  ODA  fall  on  the 
straight  line,  indicating  that  chromium  is  unlikely  to  be  significantly  elevated 
above  background  at  the  ODA.  The  three  background  samples  collected  from  the 
ODA  (BKG-1,  -2  and  -3)  have  chromium  concentrations  (7.7  to  13.6  pg/g)  that 
fall  within  the  range  of  samples  collected  from  the  soil  borings  (5.31  to 
19.6  pg/g). 

In  summary,  elevated  metals,  consistent  with  metals  associated  with  ordnance,  are 
present  in  soils  at  the  ODA.  This  is  supported  by  the  frequency  distribution  plots  of 
specific  metals  and  the  consistency  with  which  the  metals  concentrations  decrease 
with  depth.  The  total  heavy  metals  sums  also  shows  a  general  decrease  with  depth, 
with  the  exception  of  ODAMW-3,  where  the  0  to  2  and  5  to  7  feet  samples  have 
similar  concentrations.  The  decrease  with  depth  is  most  pronounced  at  ODASB-4, 
located  in  the  center  of  the  demolition  area,  in  which  18  of  the  19  metals  detected 
decrease  in  concentration  from  the  shallow  to  the  deeper  sample.  The  source  area 
also  has  the  highest  concentration  of  metals  for  14  of  the  19  detected  metals.  In 
general,  metals  show  a  consistent  pattern  of  decreasing  concentrations  with  depth  and 
away  from  the  source. 

8.4.2  Ground  Water 

A  total  of  three  ground  water  samples  were  collected.  The  samples  were  analyzed  for 
VOCs,  SVOCs,  explosives,  and  total  and  dissolved  metals.  A  summary  of  the 
chemical  analysis  including  site  IDs,  site  types,  media  codes,  and  analytical 
parameters  is  included  in  Table  8-2. 

Field  Parameters:  During  the  sampling  process,  field  measurements  were  made  of 
the  ground  water  for  pH,  conductivity,  temperature,  and  turbidity.  The  field 
parameters  are  indicative  of  the  general  water  quality,  and  are  found  in  Table  8-4. 

For  ground  water  samples  from  the  lower  Patapsco  aquifer,  the  pH  ranged  from  4.19 
to  4.71.  Conductivity  ranged  from  0.059  to  0.112  pmhos/cm2.  Temperature  ranged 
from  7.2°C  to  8.9°C.  The  range  for  turbidity  was  from  below  the  detection  limit  to 
436.  None  of  the  measurements  was  outside  of  the  expected  range  although  the  pH 
was  slightly  lower  than  ground  water  from  other  areas  of  FGGM. 

Volatile  Organic  Compounds:  VOCs  that  may  be  encountered  at  the  ODA  would 
include  those  used  to  abet  heat  transfer  and  VOCs  found  in  solvents  used  as  metal 
degreasers  and  cleaners.  Ground  water  samples  were  analyzed  for  41  VOCs,  of  which 
two  halogenated  organics  were  detected;  they  are  summarized  on  Table  8-5  along 
with  their  respective  MCLs. 
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PCE  and  TCE  were  the  two  halogenated  organics  detected.  The  greatest  concentration 
of  VOCs  was  12.6  pg/L  at  ODAMW-3  (Figure  8-5). 

PCE  is  the  only  compound  present  exceeding  its  MCL.  The  MCL  is  exceeded  at  two 
locations,  ODAMW-1  and  ODAMW-3.  The  greatest  concentration  was  found  in  the 
monitoring  well  located  upgradient  of  the  detonation  pit  (ODAMW-3).  The  location 
of  the  second  MCL  exceedence  is  downgradient  of  the  detonation  pit.  Figure  8-5 
illustrates  the  distribution  of  the  detected  VOCs. 

Semivolatile  Organic  Compounds:  SVOCs  are  used  in  plastics,  which  are 
frequently  used  in  military  explosives.  Ground  water  was  analyzed  for  116  SVOCs, 
but  none  were  detected  (Table  8-5). 

Explosives:  Ground  water  samples  were  analyzed  for  nine  explosives,  of  which  three 
were  detected  and  are  summarized  on  Table  8-4,  along  with  their  respective  Health 
Advisory  (HA)  limits.  At  present,  there  are  no  MCLs  or  SMCLs  for  the  three 
compounds  identified. 

The  explosives  detected  included  HMX,  RDX,  and  2,4-dinitrotoluene  (DNT).  HMX 
and  RDX  are  typically  utilized  in  military  plastic  explosives,  such  as  the  C4  used  at 
the  ODA  to  dispose  of  ordnance.  These  compounds  were  detected  in  the  ground 
water  samples  collected  at  two  of  the  three  monitoring  wells  (ODAMW-1  and 
ODAMW-2).  The  maximum  concentration  of  explosives  measured  was  93.74  pg/L. 
The  total  explosives  concentration  in  the  second  sample  found  to  contain  explosives 
was  much  lower,  37.67  pg/L.  The  HA  of  2  pg/L  for  RDX  was  exceeded  at  both  of 
the  locations  at  which  it  was  detected,  whereas  the  HA  for  HMX  was  not.  There  are 
no  regulatory  standards  reported  for  DNT  in  ground  water. 

The  two  wells  in  which  explosives  were  found  are  located  downgradient  of  the 
ordnance  disposal  area.  Figure  8-3  illustrates  the  location  of  explosive  contamination. 
Explosives  are  transported  from  the  soil  into  the  ground  water  due  to  soil 
permeability,  solubility  of  contaminant,  adsorption  properties  of  the  soil,  and  rain 
water  infiltration.  The  shallow  depth  to  ground  water  and  the  solubility  of  explosives 
increase  the  rate  of  contaminant  migration.  The  relative  leachability  of  explosives,  is 
as  follows  (highest  to  lowest):  RDX,  TNT,  2,4-DNT,  2,6-DNT,  HMX,  and  Tetryl 
(USAEC,  1993).  The  soils  present  at  the  ODA  consist  of  primarily  sands,  which  are 
highly  permeable,  and  exhibit  poor  adsorption,  thus  increasing  the  likelihood  of 
contaminants  in  the  soil  migrating  downward  to  ground  water.  The  two  methods 
typically  used  to  dispose  of  ordnance  further  contribute  to  its  presence  in  ground 
water  as  energy  produced  from  the  explosion  drives  shrapnel  and  explosive  materials 
downward. 
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Metals:  Metals  are  often  used  in  the  composition  of  explosives  (lead  azide),  in  the 
construction  of  casings  and  projectiles  (iron,  aluminum,  copper,  zinc),  and  are  used  to 
aid  in  the  detonation  of  explosives  (copper  switches),  therefore  it  could  be  expected 
to  find  metals  in  the  ground  water,  especially  given  the  sandy  soils  present  at  the 
ODA.  Ground  water  samples  were  analyzed  for  27  metals,  both  total  and  dissolved 
analysis.  Eleven  metals  were  not  detected:  antimony,  boron,  cobalt,  mercury, 
molybdenum,  nickel,  selenium,  silver,  tellurium,  thallium,  and  tin.  Metals  that  were 
detected  are  summarized  on  Table  8-2,  along  with  their  associated  MCLs.  It  should 
be  noted  that  the  method  detection  limits  for  three  metals,  antimony,  cadmium,  and 
thallium,  are  greater  than  their  MCLs,  making  it  impossible  to  determine  if  MCLs 
have  been  exceeded  for  one  or  more  locations. 

No  MCL  exceedences  were  observed,  except  for  cadmium  at  ODAMW-1.  Cadmium 
is  used  in  paints  and  as  an  alloy  for  electroplating. 

At  every  monitoring  well  sampling  location,  the  SMCLs  for  aluminum,  iron,  and 
manganese  were  exceeded  in  die  sample  analyzed  for  total  metals.  Also  at  every 
monitoring  well  location,  the  SMCLs  for  aluminum  and  manganese  were  exceeded  in 
the  samples  analyzed  for  dissolved  metals. 

As  discussed  in  Section  8.4.1,  it  appears  that  ordnance  demolition  has  resulted  in 
elevated  metal  concentrations  in  soil.  The  soil  contamination  extends  spacially  to  all 
of  the  monitoring  wells.  Based  on  the  soil  investigation,  it  is  not  unlikely  that  metals 
concentration  may  be  elevated  in  ground  water.  However,  without  an  unimpacted, 
upgradient  well,  background  metal  concentrations  cannot  be  determined.  Therefore,  it 
is  difficult  to  determine  if  the  metals  present  in  ground  water  are  due  to  site  activities 
or  are  naturally  occurring.  Although  explosive  compounds  have  migrated  into  ground 
water,  the  metals  may  be  sufficiently  less  mobile  to  limit  downward  migration,  which 
causes  ground  water  contamination. 


8.5  Contaminant  Assessment 

Secondary  explosives  continue  to  be  detected  at  the  ODA;  however,  the  matrices  in 
which  they  were  found  are  different.  During  the  SI  (EA  Engineering,  Science  and 
Technology,  1992b),  low  levels  of  RDX  were  detected  in  the  surface  soil  collected 
from  within  the  ordnance  detonation  pit.  During  the  1993  SIA,  explosives  were  not 
present  in  the  soil  samples;  however,  three  explosive  compounds  (RDX,  HMX,  and 
DNT)  were  detected  in  the  ground  water  at  two  locations  downgradient  of  the 
detonation  pit.  The  presence  of  explosives  in  these  wells  indicates  that  demolition 
activity  in  the  source  area  is  contributing  to  ground  water  contamination  and  that  the 
contamination  is  moving  toward  the  south  in  the  direction  of  ground  water  flow. 
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Soil  data  indicate  that  metals  are  elevated  in  surface  and  subsurface  soils.  The  metal 
distribution  (the  highest  metal  concentrations  are  in  shallow  soils  and  close  to  the 
source)  is  consistent  with  site  use  and  support  the  likelihood  of  metals  being  elevated 
above  background  levels. 

VOC  contamination  was  detected  at  each  sampling  location;  however,  MCLs  were 
exceeded  by  PCE  in  three  locations  and  TCE  in  one  location.  The  upgradient  well, 
ODAMW-3,  had  the  highest  concentration  of  both  PCE  and  TCE.  VOC 
concentrations  in  ground  water  decreased  from  the  upgradient  well  to  the 
downgradient  wells.  The  source  of  the  VOC  contamination  is  unclear  but  may  be 
located  in  the  northeast  comer  of  the  property. 


8.6  Data  Gaps  and  Recommendations 

The  SIA  investigation  confirmed  the  presence  of  contamination  that  was  previously 
suspected.  Contamination  was  suspected  based  on  historical  and  present  site  use. 

The  SIA  investigations  determined  the  direction  of  ground  water  flow  to  be  toward 
the  southwest.  Explosives  and  VOCs  were  detected  in  the  ground  water;  metals  are 
probably  elevated  in  soils.  Several  data  gaps  were  identified  during  this  investigation, 
including  the  source  and  extent  of  the  VOC  contamination  and  the  extent  of 
explosive  contamination  in  ground  water.  The  following  actions  have  been  proposed 
to  address  the  data  gaps.  The  USAEC  is  conducting  a  RI  at  the  ODA  which  will 
include  a  detailed  evaluation  of  site  conditions.  Workplans  for  that  effort  are  expected 
to  be  released  in  May  1995  and  detail  the  sampling  and  analysis  program  for  the  site. 


Data  Gaps 

Proposed  Action 

'  -  Rationale.- " 

1.  The  source  of  the  VOC 
contamination,  and  both  the 
source  and  extent  of  the 
explosive  contamination,  are 
unknown. 

•  Screen  ground  water  shallow 
samples  for  VOCs  using  a 
field  GC. 

•  Screen  approximately  10 
ground  water  samples  for 
explosives  using  an  immuno 
assay  technique. 

•  Install  a  maximum  of  4 
monitoring  wells 
downgradient  of  the  known 
contamination;  well  locations 
will  be  based  on  the  results 
of  the  field  screening 
program,  however,  one  of 
the  wells  will  be  placed 
adjacent  to  where  the  surface 
drainage  enters  the  stream. 

•  The  field  screening  data  will  be  used 
to  locate  the  extent  of  the  plume,  to 
aid  in  well  placement,  and  limit  the 
necessary  number  of  permanent  wells. 

•  The  cross-gradient  wells  will  help 
delineate  the  plume  to  the  east  and  the 
west 

•  The  downgradient  wells  will  be  used 
to  determine  if  the  contamination  is 
flowing  off  site. 

ArthirD  Little 
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Data  Gaps 

Proposed  Action 

Rationale 

2.  There  is  currently  no  well 
located  upgradient  of  the 
area  affected  by  VOCs; 
therefore  background  water 
quality  is  unknown. 

•  Install  one  upgradient  well 
based  on  results  of  the  field 
screening. 

•  Determine  background  ground  water 
quality. 

3.  Ground  water  quality  has 
not  been  confirmed  at  the 
ODA;  also,  there  are  no 
data  to  evaluate  seasonal 
fluctuations. 

•  Collect  ground  water  samples 
from  new  and  existing  wells 
quarterly  for  one  year. 

•  Analyze  samples  for  VOCs, 
explosives  and  metals;  the 
new  locations  will  also  be 
sampled  for  SVOCs  during 
the  first  round,  but  if  no 

SVOC  contamination  is 
detected,  the  SVOC  analyses 
will  be  discontinued  after  the 
first  sampling  round. 

•  Data  from  the  existing  wells  are 
necessary  to  confirm  the  previous 
results;  data  are  needed  from  both  the 
new  and  existing  wells  to  define  the 
extent  of  the  contamination. 

4.  The  hydraulic  connection 
between  the  stream  and  the 
ground  water  is  unknown. 

•  Collect  continuous 
split-spoon  samples  from  the 
well  installed  adjacent  to  the 
stream  to  evaluate  the 
presence  of  the  layers  that 
may  hydraulically  isolate  the 
stream  from  the  ground 
water. 

•  Install  a  surveyed  gauge  in 
the  stream. 

•  Collect  stream  water  levels  at 
the  same  time  water  levels 
are  collected  from  the 
adjacent  well. 

•  The  relative  elevations  between  the 
monitoring  well  and  the  stream  will 
indicate  if  the  stream  is  gaining  or 
losing  water  to  the  ground  water 
system. 

5.  Contaminants  may  have 
migrated  into  the  stream. 

•  Collect  two  surface  water/ 
sediment  sample  pairs;  one 
pair  will  be  collected  from 
upstream  of  the  impacted 
area;  one  pair  will  be 
collected  from  immediately 
downstream  from  where  the 
surface  drainage  enters  the 
stream. 

•  Surface  water  and  sediment  data  are 
needed  to  evaluate  the  potential 
contaminant  migration  pathways;  these 
data  can  also  be  used  in  the  risk 

assessment. 

6.  UXO  may  be  present  in  the 
subsurface. 

•  Conduct  UXO  clearance  for 
all  new  sampling  locations. 

•  UXO  present  a  safety  concern  that 
requires  both  downhole  and  surface 
clearances. 

7.  The  hydraulic  conductivity 
of  the  aquifer  is  unknown. 

•  Conduct  hydraulic 
conductivity  tests  in  a 
maximum  of  five  wells. 

•  Hydraulic  conductivity  data  are 
necessary  for  determining  ground 
water  flow  velocities  and  contaminant 
travel  times. 

8.  There  is  no  surveyed  site  j 

map. 

•  Have  surveyors  create  a  new 
base  map  on  AUTOCAD. 

•  The  relationship  of  the  demolition  area 
and  site  boundary  to  the  sampling 
points  needs  to  be  better  understood. 
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Data  Gaps 

Proposed  Action 

Rationale 

9.  A  Record  of  Decision 
(ROD)  may  be  needed  for 
site  completion. 

•  Conduct  Ecological  and 

Human  Health  Risk 
Assessments  (additional 
surficial  soil  data  may  be 
needed  for  the  risk 
assessments). 

•  Complete  a  Feasibility  Study 
and  a  Proposed  Plan. 

•  Additional  items  are  required  for  a 

ROD. 

ArthirD  Little 
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Table  8-1 :  Ground  Water  Elevation  Data  for  the  Ordnance  Demolition  Area 


■ 

Site  ID 

Ground  Elevation 
ft  MSL 

MP  Elevation 
ft  MSL 

DTW 

ft 

Elevation 

ft  MSL  ■  •••  -. 

ODAMW-1 

93.22 

95.42 

5.00 

90.42 

ODAMW-2 

95.03 

97.41 

6.58 

90.83 

ODAMW-3 

95.89 

98.35 

6.08 

92.27 

Notes: 

MSL  -  mean  sea  level 

MP  -  measuring  point  (notched  or  marked  PVC)  unless  noted  otherwise 
DTW  -  depth-to-water  from  the  measuring  point 
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TABLE  8-3:  Explosives  and  Metals  Data  for  Soil  from  the  Ordnance  Demolition  Area 
Page  1  of  1 
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th*  Ordnance  Demolition  Ana 
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Table  8-5:  Organic  Compounds  In  Ground  Water  from  the  Ordnance 
Demolition  Area 


Sample  Location  Identfflcatkifj 

Site  Type  ' 

Screen  Start  Depth  {ft  bgs) 

CoSecSon  Date 

QCType 

. 

odamw.1  ; 
Mmooomm 

«i§ii§® 

13.S  • 

SlililMl 

ODAMWS 

liiSiiiMI® 

WSLL 

•  ••  4,.  1 

n 

CGW 

wiis 

2*j=eb.93l|fl 

ODAMW&lll 

iliiiiiilll 

1 1  •  mw 

3  • .  • 
13.-.  . 

CGW 

|  Totat! § 

:  tOTvlrili*, 

VOLATILE  ORGANIC  COMPOUNDS  (ug/L) 

MCL  SMCL/MCLG 

HALOGENATED  VOCs 

Trichtoroethene 

Tetrachloroethene 

5  0  G 

5  0  G 

5.6  * 

4.5 

2.6 

10  • 

Total  VOC 

6 

5 

13 

SEMIVOLATILE  ORGANIC  COMPOUNDS 

ND 

ND 

ND 

NOTES: 

MCLs  =  maximum  contaminant  levels;  S  =  secondary  MCLs  (SMCLs);  G  =  MCL  goals  (MCLG) 

Dashes  indicate  that  no  standard  exists  (e.g.  MCL  or  SMCL/MCLG)  or  that  the  analyte  is  present  below  detection  limits 
Only  detected  analytes  are  included  on  this  table,  for  lull  data  set  see  appropriate  appendix 
ND  indcates  that  no  compounds  were  detected  in  this  class 

Asterisks  (*)  indcate  analytes  present  above  primary  standards  (e.g.,  MCL,  maximum  AWQC) 
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9.0  Soldiers  Lake 


9.1  Introduction  and  Background 

Soldiers  Lake,  now  called  Allen  Lake,  is  located  on  the  BRAC  parcel  approximately 
one-mile  west  of  the  ASL.  The  man-made  lake  is  approximately  20  acres  in  size  and 
up  to  12  feet  in  depth. 

Soldiers  Lake  is  located  in  the  Little  Patuxent  Watershed.  The  lake  is  fed  by  the 
Range  Harbor  Branch  which  is  formed,  north  of  Route  32,  by  the  confluence  of  the 
Midway  and  Franklin  Branches  of  the  Little  Patuxent  River.  The  rivers  flow 
southward  while  draining  the  majority  of  the  base  north  of  Route  32.  The  Franklin 
Branch  flows  through  Burba  Lake  prior  to  reaching  its  confluence. 

The  outflow  from  Soldiers  Lake  flows  south  and  is  joined  by  an  unnamed  tributary 
that  flows  through  and  adjacent  to  the  ASL.  The  combined  flow  joins  the  Little 
Patuxent  River  outside  the  boundary  of  the  BRAC  parcel. 

Surface  water  and  sediment  samples  were  collected  from  Soldiers  Lake  during  the  SI 
(EA  Engineering,  Science  and  Technology,  1992b).  Two  locations  were  sampled,  one 
in  the  central  area  of  the  lake  and  one  near  the  southern  discharge.  The  surface  water 
samples  were  found  to  contain  low  levels  of  pesticides  (the  maximum  concentration 
for  an  individual  pesticide  was  0.041  pg/L  for  heptachlor),  but  no  VOC  or  SVOCs. 
Eight  metals  were  detected  in  both  surface  water  samples  but  none  were  detected 
above  their  AWQC.  Three  metals,  cadmium,  chromium,  and  copper,  had  detection 
limits  slightly  above  the  AWQC,  but  the  gap  between  the  detection  limits  and 
AWQC  was  less  than  7  pg/L. 

USAEC-certified  methods  were  used  as  the  basis  of  the  analytical  work  for  this 
program.  The  precision  and  accuracy  of  these  methods  is  determined  over  a  four-day 
period  with  the  preparation  and  analysis  of  standard  matrix-spiked  samples.  The 
concentration  spiked  versus  the  concentration  found  for  the  QC  spikes  are  plotted  and 
the  certified  reporting  limit  (CRL)  is  statistically  calculated.  The  CRLs  of  the 
USAEC-certified  methods  for  DataChem  Laboratories  for  cadmium,  chromium,  and 
copper  are  given  in  the  table  below.  The  corresponding  MCLs  and  AWQCs  are  also 
listed. 
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wEBEm 

CRL  (pg/L) 

— 

BBEii 

Cadmium 

6.78 

5 

1.1 

Chromium 

16.8 

100 

210 

Copper 

18.8 

1300 

12 

The  scope  of  work  for  this  SIA  was  to  evaluate  human  health  risk,  therefore,  the 
MCLs  were  used  to  determine  the  acceptability  of  the  laboratory’s  detection  limits. 
Although  the  cadmium  CRL  is  above  the  MCL  by  1.78  pg/L,  it  was  accepted  after 
reviewing  the  Soldiers’  Lake  Sediment  Inorganic  Data  (EA  Engineering,  Science,  and 
Technology,  Inc.,  January  1992)  that  found  <1.2  pg/g  of  cadmium  in  the  sediment, 
which  is  below  ER-L  standard  for  cadmium  in  sediment  of  5  pg/g.  If  cadmium  was 
present  in  the  lake  water,  it  would  have  evidenced  itself  in  elevated  sediment 
concentrations. 

Pesticides  (maximum  detected  concentration  was  0.30  pg/g  of  chlordane)  were  also 
detected  in  sediments.  No  VOCs  were  detected  in  either  sample  but  two  SVOCs 
(fluoranthene  and  pyrene)  were  detected  in  the  southern  sample.  Seventeen  metals 
were  detected.  Metal  concentrations  were  higher  in  the  northern  sample  than  in  the 
southern  sample. 


9.2  Summary  of  Investigation  for  Study  Area 

The  purpose  of  the  SIA  field  investigation  for  Soldiers  Lake  was  to  confirm  the 
presence  of  previously  detected  analytes  in  surface  water  by  resampling  in  this  area. 
The  chemistry  is  compared  to  the  historic  data.  The  tasks  conducted  to  achieve  this 
objective  included: 

•  Collection  of  two  surface  water  samples. 

Table  9-1  summarizes  the  laboratory  samples  collected  at  Soldiers  Lake  including  site 
IDs,  site  types,  media  codes,  and  analytical  parameters.  Figure  9-1  illustrates  the 
sample  locations  and  site  layout. 


9.3  Physical  Characterization  of  the  Study  Area 

Soldiers  I  ake  is  located  in  a  wooded  area  of  the  BRAC  parcel.  The  banks  of  the  lake 
are  generally  grassy.  The  lake  is  surrounded  by  access  roads  with  a  small  spillway  at 
the  southern  end.  A  bridge  crosses  the  spillway. 
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The  lake  is  divided  into  two  sections  by  a  strip  of  land  near  sample  location 
SLSW-1.  The  land  constricts  lake  flow  into  a  channel  which  is  approximately  50  feet 
wide.  Approximately  5-inches  of  ice  were  present  in  this  area  during  the  sampling. 
The  area  by  the  spillway  was  not  frozen  and  had  a  total  depth  of  approximately  2 
feet. 


9.4  Nature  and  Extent  of  Contamination 

During  the  SLA,  surface  water  samples  were  collected  to  evaluate  changes  in  water 
chemistry  from  the  previous  sampling  round.  The  resulting  data  are  discussed  below. 
The  data  tables  in  this  section  provide  a  summary  of  the  detected  analytes.  A 
complete  summary  of  the  data  can  be  found  in  Appendix  M. 

Field  Screening  Readings:  During  the  sampling  process,  field  measurement  were 
made  of  the  surface  water  for  pH,  conductivity,  temperature  and  turbidity.  The  field 
parameters  are  indicative  of  general  water  quality  and  are  included  in  Table  9-2.  For 
surface  water,  pH  ranged  from  5.83  to  6.54.  Conductivity  ranged  from  0.342  to  0.716 
pmhos/cm2.  Temperature  ranged  from  -1.0  to  3.7°  C.  Turbidity  ranged  from  8  to  16 
NTUs.  None  of  the  measurements  were  outside  of  the  expected  range;  no  trends  were 
observed. 

Metals:  Metals  are  naturally  occurring  elements  and  are  commonly  found  in  ground 
and  surface  water.  The  surface  water  samples  were  analyzed  for  27  metals,  of  which 
9  were  detected:  aluminum,  barium,  calcium,  iron,  potassium,  manganese, 
magnesium,  sodium,  and  zinc.  The  detected  metals  are  summarized  on  Table  9-2. 

Zinc  is  the  only  one  of  the  detected  metals  with  an  AWQC.  Zinc  concentrations  in 
the  samples  were  below  both  the  continuous  and  maximum  AWQC. 

The  same  nine  metals  were  detected  in  surface  water  during  the  SI  sampling  round. 

In  both  data  sets,  higher  concentrations  of  metals  are  generally  found  in  the  sample 
collected  by  the  spillway.  Seven  metals  were  detected  at  higher  concentrations  in  the 
SIA,  but  only  one  concentrations  increased  by  more  than  50  percent.  Sodium  tripled 
from  SI  to  the  SIA  maximum  concentrations.  In  the  winter,  when  road  salt  is 
commonly  used,  sodium  concentrations  often  increase  in  surface  water.  The  increase 
of  sodium  in  Soldiers  Lake  most  likely  reflect  that  the  SI  samples  were  collected  in 
April  and  the  SIA  samples  were  collected  in  January. 

Pesticides:  Low  concentrations  of  pesticides  have  been  detected  in  the  past  in 
multiple  media  and  locations  at  FGGM,  therefore,  the  surface  water  samples  were 
analyzed  for  pesticides.  The  samples  were  analyzed  for  18  pesticides  of  which  three 
were  detected:  isodrin,  lindane  and  PPDDT.  The  highest  individual  concentration  was 
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0.008  pg/L  of  lindane  in  sample  SLSW-1.  Total  pesticide  concentrations  range  from 
0.011  pg/L  to  0.017  pg/L. 

During  the  SI,  seven  pesticides  were  detected  with  a  maximum  individual 
concentration  of  0.041  pg/L  of  heptachlor  in  SW-23.  The  total  pesticide  concentration 
for  the  SI  (EA  Engineering,  Science  and  Technology,  1992b)  was  0.113  pg/L, 
approximately  an  order  of  magnitude  higher  than  the  total  pesticide  concentration  in 
the  SIA.  The  data  may  indicate  that  the  pesticide  concentrations  have  decreased 
between  1991  and  1994  or  that  the  pesticide  concentrations  change  seasonally 
dependent  upon  pesticide  use. 


9.5  Contaminant  Assessment 

In  general,  the  data  collected  in  the  SIA  were  in  agreement  with  the  SI  data.  The 
same  metals  were  detected  at  generally  comparable  concentrations.  No  AWQC  were 
exceeded  by  the  detected  metals,  therefore,  it  is  unlikely  that  the  metal  concentrations 
have  an  detrimental  impact  on  lake  ecology. 

The  pesticide  concentrations  may  have  decreased  slightly,  however,  changes  in 
chemistry  may  be  attributed  to  seasonal  variations.  The  pesticide  concentrations  are 
typical  of  those  detected  in  other  media  at  FGGM. 


9.6  Data  Gaps  and  Recommendations 

Based  on  historical  and  recent  data,  no  future  action  is  proposed  for  this  area. 
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Table  9-1  Summary  of  Laboratory  Samples  for  Soldier’s  Lake  -  As  Collected 
FOrt  George  G.  Meade,  Site  Inspection  Addendum 
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TABLE  9-2:  Metals  and  Pesticides  in  Surface  Water  from  Soldiers  Lake 
Pagel  of  1 


FteWSwnpteJD 

Start  Depth  ft# 

Brat  Depth  {ft) 

Bedte  •  -•:••••• 

CpUacUqft  Pese 

Totat/Dfasotyed 

i*.‘ 

1 1  ..  i! 1  '■  1 

■HNMMB 

■ 

S1K00MY 

.  ©;  “ 

wssmmm 

IWarrt* :  1 

■Hi 

Ol 

mmmmi 

mm-cswm 

msmum 

0  . 

I  cm 

•bup.otstaW^-. 

FIELD  PARAMETERS 

pH 

6.54 

5.83 

Conductivity  (umhe/cm2) 

0.716 

0.342 

Temperature  (C) 

-1.0 

3.7 

Turbidty  (NTU) 

8 

16 

AWQC 

METALS  (ug/L) 

MAX 

CONT 

Aluminum 

_ 

— 

119 

143 

152 

Barium 

_ 

_ 

68 

58.1 

58.5 

Calcium 

- 

— 

22,800 

19,600 

19,200 

Iron 

_ 

_ 

502 

498 

501 

Magnesium 

- 

- 

5,150 

4,360 

4,330 

Manganese 

- 

— 

120 

114 

112 

Potassium 

- 

— 

3,610 

3.320 

2,560 

Sodium 

- 

— 

93,000 

44,900 

43,300 

Zinc 

120 

110 

32.9 

25.9 

29 

HEAVY  METALS 

0 

0 

0 

TOTAL  METALS 

125,402 

73,019 

70,243 

PESTICIDES  (ug/L) 

Lindane 

_ 

_ 

0.008 

0.006 

0.006 

Isodrin 

_ 

— 

0.003 

0.006 

0.005 

p,p-DDT 

- 

- 

- 

0.005 

0.004 

TOTAL  PESTICIDES 

0.011 

0.017 

0.015 

Only  detected  analytes  are  included  on  this  table,  for  full  data  set  see  the  appropriate  appendix 
AWQC  -  ambient  water  quality  criteria,  MAX  -  maximum,  CONT  -  continuous 

Dashes  (-)  indicate  that  no  standard  (e.a.,  MCL,  SMCL,  MOLG)  exists  or  that  the  analyte  is  present  below  detection  limits 
Heavy  metals  indude  Sb,As,Be,Cd,CrfPbIHg,Ni,Se,Ag 
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Appendix  A:  DPDO  Salvage  Yard  and  Transformer  Storage  Field  Forms 
(DPDO  currently  known  as  DRMO) 


Appendix  A-1 : 


DPDO  Salvage  Yard  and  Transformer  Storage  Soil  Boring  and 
Monitoring  Well  Installation  Logs 
(DPDO  currently  known  as  DRMO) 
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- 
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W 
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Art!  ur  D  Little 


Soil  Boring  Log 

Continuation  Page 


l^( 

✓ 

D 

0 

V* 

i' 

Borine  NO.DP0&  vu*-2»o 


Client  L>9Ae<- 


Project  ft 


Case  No. 


GEOLOGIC  DESCRIPTION 
Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 
sorting,  moisture,  compaction,  indication  of  contaminants 
(unusual  odor  or  sheen),  and  general  stratigraphic  description 


£SiaT|  pAj^  <• 
SfifsO,  SVj 


CstAVIU<  f&Y*  7/V  , 

4*0  s+s&s ,  so*}  &  so*-***} 

p&'ftr,  t?*Y.  - 


l^-y  AS  At?t>o»c ,  ^exn^ 


Page  3  of  Y 


ArtlurD  Little 


SAMPLE 


number 


94i° 


Interval  Recovery 


,o  /S' 


Borine  No.  DPO® 


Client  osa-^<- 


Project  puf  H£At>& 


Case  No.  bl-o  (e°\ 


GEOLOGIC  DESCRIPTION 

Blows  Total  Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 

Per  Organics  sort;ng>  moisture,  compaction,  indication  of  contaminants 

6'  (ppm)  (unusuai  0d0r  or  sheen),  and  general  stratigraphic  description 


b<Lt*r*ve  1«S  C-  7/*f ,  {Tl^nsr  T - 
,oCow/*>-  u»gi.L  t  £ i?«5 »vw«> 

l  J  -u  I"*'*'* < 


Soil  Boring  Log 

Continuation  Page 


Page  Y  of  Y 


(x}2j0 


Aitlur  D  Little 


Dale  Start  ^21 


Dale  Complete  f- 


Hole  Diameter 


Casing  Size 


Boring  Depth 


Soil  Boring  Log 


Contractor 


Client 


Case  No. 


LOCATION  c 

T  j  H 


Type  Of  Rig 


Drilling  Additives  J 


Geologist  M .  C\CUC\ 


Sampling  Method  $}  jftggj  SPhf  5Pqqa  dfovjen 


, ,  GEOLOGIC  DESCRIPTION 

Pc'rS  «!,  •  Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 

i  panics  sorting,  moisture,  compaction,  indication  of  contaminants 
(PP1")  (u„usual  odor  or  sheen),  and  general  stratigraphic  description 


SAMPLE 

Type 

and 

number 

Interval 

Recovery 

SSH 

h-i' 

1.3 

Dorinc  No. 


i affizai 


Avthir  D  Little 


Soil  Boring  Log 

Continuation  Page 


Project 


Case  No. 


55  <4 

AC'2.7- 

5S oil 

GEOLOGIC  DESCRIPTION 
Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 
sorting,  moisture,  compaction,  indication  of  contaminants 
(unusual  odor  or  sheen),  and  general  stratigraphic  description 


c>*rl^  '/elfooaisM  it,yr  (c(u 

C\tv-  pm-cLaa'  q\£ s<*zitA ,  / 


■ 

[ 


5 &rn£  As  A  bcvA^cUctW  3  0  •  "2.S  ^ 

3[z  r  St/-f-u>rf 

'Vtui  f»A-e  . 


0-05  dfafi 

Oi'-O.?  Vicuflt l^of^orr.  loyc »(z_  CtiSCy  i 

,Jf*{  ,  LOOK  - 


Arthir  D  Little 


Soil  Boring  Log 

Continuation  Page 


Borine  No. 


Client 


Project  Pn 


Case  No. 


SAMPLE 

Type 

and 

number 

Interval 

Recovery 

GEOLOGIC  DESCRIPTION 

Cp°'VS  O™  Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 

er  Organics  sorting>  moisture,  compaction,  indication  of  contaminants 

!  (PPm)  (unusual  odor  or  sheen),  and  general  stratigraphic  description 


ss  boS*-  l,(/ 


Page  _j 


Artlur  D  Lrttle 


m 


Monitoring  Well  Design 


onlractor 


Drill  Method  Av 


TypeOfRig  pe-it^  t$  ^<r>r 


Datum 


Boring  No.t>f  a'W  ~z* 


Client  USA-gC- 


Project  f=<  MgADg 


Case  No.  <»  f-g>  cb  <) 


ate  Start  ||f?-|<fr7  |  Date  Complete  f/gT/»T  |  Hole  Diameter  (.)*  |  Casing  Size  fe*  ^.5.  /dptfe 


Geologist  6y.  /d 


Boring  Depth  £<>■ 


Grout  method 


Development  Method  -&>?>£:  t>ev^<_0^fck=> 


Notes 


in 

Feet 


l—  0. 


— r-o 

-?.o 

8." 
M-* 
/».«/ 


B 


SAMPLE 

1 

Type 

and 

number 

Total 

Organics 

(ppm) 

n 

^ v 

7 

0-0 

? 

> 

• 

vr 

\A 

O 

0*° 

Well  Construction  Diagram 
Stratigraphy 
r  Annulus 
Well 


(See  Boring 
g  for 
detail) 


Construction  Specifications 


Elevation  Top  Of  Casing 


Elevation  Top  Of  Riser  Pipe  [ 

Elevation  Ground  Surface  _ 


(surveyed  elevations) 

(depth  from  ground  surface) 


Type  of  Surface  Casing^',^g>vd^  _2 

I.D.  Surface  Casing  _ g’rW?1- 

Type  Of  Riser  Pipe  ffd.  (_ i  cu  <Vo-)  — 

I.D.  Riser  Pipe  * _ 

/ 

Diameter  Of  Borehole  /  / 


Type  Of  Backfill  t*y£-*vJT 


Type  Of  Seal  &&TU  A/tT£~ 

Depth  To  Top  Of  Seal  "2><T «  o  _ 


Type  Of  Sand  Pack _ 

Depth  To  Top  Of  Sand  Pack  <//.  o' 

Type  Of  Screen /vi  c.LP-rrev  Pt 1C. 

Slot  Size  «.  tu _ 

I.D.  Screen  H  n 


Screened  Interval  ST.o  ' 

Depth  To  Bottom  OfWell 

Depth  To  Bottom  Of  Borehole  & 


■jU/'xseV' 


Page  _[ _ of  -5" 


ArthirD  Little 


Monitoring  Well  Design 

(Continuation  Page) 


Client 


Project  pr  /y^A?  uc 


_ L_ 

Scale 

in 

Feet 

SAMPLE 

Type 

and 

number 

Total 

Organics 

(ppm) 

Well  Construction  Diagram 

I - Stratigraphy - 

r  Annulus  I 
Well 


Notes  and  Comments 


Arthir  D  Little 


SAMPLE 


Type 

and 

number 


Monitoring  Well  Design 

(Continuation  Page) 


Client  OSAtc 


Project  Ft  Aig~flp£~ 


Artlur  D  Little 


SAMPLE 


Type 

and 

number 


Monitoring  Well  Design 

(Continuation  Page) 


IPIgEj^E^g 


Well  Construction  Diagram 

I - Stratigraphy - 1 

'  Annulus-  ' 

Well 


Client 


Project  iT 


Case  No. 


Notes  and  Comments 


Monitoring  Well  Design 


Client 


Project  fi 


Case  No. 


Date  Start  mjAftS,  I  Date  Complete  O 


Jontractor 


Drill  Method  -Hoik xpSte 


Type  Of  Rig  KAobOU. 


Datum  X^fcUrctoc^'WCi-iSer 


Notes 


Grout  method 


Development  Method^  \y , 


SAMPLE 


Type  Total 

and  Organics 

number  (ppm) 


Well  Construction  Diagram 

I - Stratigraphy - 1 

'  Annulus  ' 


Construction  Specifications 


(See  Boring 
Log  for 
detail) 


Elevation  Top  Of  Casing _ 

Elevation  Top  Of  Riser  Pipe 


Elevation  Ground  Surface 


(surveyed  elevations) 


(depth  from  ground  surface) 

Type  of  Surface  Casing  6  S'&tOlg&S' 
I.D.  Surface  Casing _ C? ,f _ 

Type  Of  Riser  Pipe  TN/C _ 

X.D.  Riser  Pipe _ _ 

Diameter  Of  Borehole_  _ 

Type  Of  Backfill _ /JA _ 


Type  Of  Seal  fervbn 
Depth  To  Top  Of  Seal 


I  S./O' 


Type  Of  Sand  Pack  S>U(»  O,  ivAq  S 
Depth  To  Top  Of  Sand  Pack0  Z  / / 

Type  Of  Screen _ P\JC _ 

Slot  She  C >.0(0 _ 

I.D.  Screen _ _ 

Screened  Interval  -jCo  -.3-fcP _ 

Depth  To  Bottom  Of  Well 

Depth  To  Bottom  Of  Borehole  3*? 


Page  /  of 


Appendix  A-2: 


DPDO  Salvage  Yard  and  Transformer  Storage  Monitoring  Well 
Development  Logs 


ArtlurD  Little 


Monitoring  Well 
Development  Data  Sheet 


Date  Developed:  2//o),f  3 


Depth  to  Water:  S’O.vt  _ 


o2 


Measuring  Point:  o*  Pl/c-  rate 


Developed  By:  & 


Total  Depth:  S7-  Y 


it* SV 


Well  No.  /hu/2QQ 


Client  US  P&C. 


Project  Ibct  Neode. 


Case  No.  (piO(p'b- 


LOCATION 


WELL  VOLUME  ( *  use  appropriate  values  in  table  for  each  code  letter) 

Strr  Gal 

V  well  Depth  Screen  Bottom  Depth  Water 


I  lx  [(L_^HzSB  -  I  I) 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annalus  Depth  Screen  Bottom  Bottom  of  Seal 


Gallons  of  Water 
(well) _ 

S  .99?  <Y  I 


S'9-5' 


y/,o 


Gallons  of  Water 
(annalus) 

TEH  1 


WATER  TO  BE  REMOVED 


Gallons  of  Water 
(well) 

[  (i  OHS  ~l 


MEASUREMENTS 


Gallons  of  Water 
(annulus) 


Removal 

Muitjpler 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


TABLE 


Time 

n  w 


2^  7 


!?>// 


3^ 


Number 
of  Gallons 
Removed 
0.0  gallons 


Vwell 


Conductivity  Ttemperatur^,  Turbidity 


Annalus  * 


dia  V  annalus 


65 


5,o 


$.<?l 


Y'?Z 


IL 


Depth  to  Sediment:  Before _  After  — ‘ 


n-Z 


. /S~->  /0 


/D 


2"  725 

•17gal/ft  7.75 

825 


4« 

0.66gal/ft  1025 


1225  1.41gal/ft 


Duration  I  kit  TV 


Type/Capacity  of  pump 


Pumping  Rate  Recharge  Time 


Time  to  Develop  Well:  Start  ilb  1  Finish  |5V 


COMMENTS  (include  description  of  water  removed) 

e/^»rt|4  f6c%//oA.S.  ,  ( 

IV4 l  H.o,«I^TVVrr^  ->  fcJtf/M-w 

iMon  UoeU+  so  AT  (4  /y/V  Sontbf  -X 


*  Assumes  30%  porosity  for  sand  pack 


j|f  rrcU*je t*rb+lly o,\  £4  |  .  vJowwX  .ojr  •(*/#*»  -first 

4?  +©  0-ccoor4  for  stoP^u-p“>pur<02£/  \jdiujy\x. 


AvthirD  Little 


Monitoring  Well 
Development  Data  Sheet 


cc&i 


Well  No.  /IP  U/-A  0/ 


Client  UVALC 


Case  No.  6*70 


Date  Developed:  2////?  3  I  Developed  By:  £*frieJffi&QA) 


Depth  to  Water:  % l  _ Total  Depth:  *//*7S"* _ 


LEL  y/.  |HNu  .HFPfo 


Measuring  Point:  ?/A+ft  a<JcA  p^c.  rutr  *trurr- 


WELL  VOLUME  (  *  use  appropriate  values  in  table  for  each  code  letter) 


V  well  Depth  Screen  Bottom  Depth  Water 

-OUrij-u-  |x  r  ( I  BJr.U'iiW]  -  l  3  /  ^ 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

/  n£>  Y  annalus  Depth  Screen  Bottom  Bottom  of  Seal 

'  i  io^s  •  ]x  rd  |  .  |  If 


Gallons  of  Water 
_ (well) _ 


Gallons  of  Water 
(annalus) 

5XZ>  I 


c.ys 


WATER  TO  BE  REMOVED 


Gallons  of  Water 
_ _ ,../well> _ 

[  (|  'Z2.er6.7r]  + 


MEASUREMENTS 


Gallons  of  Water 
(annulus) 
2^.-0 


Removal 


Multipier 

)]>QJ  = 


Total  Gallons  to 
be  Removed 


IXLlI 


Time 

g&2H 

or£Q 

(li±  . 

nUE. 


Number 
of  Gallons 
Removed 
0.0  gallons 


Conductivity  Temperature 


£±2 

...tit. 

s^r 


JJZ 

H±±  ‘  2/0 

Zajj 

till  I 


Depth  to  Sediment:  Before  —  After _ 


an 

ilH 

an 

an 

,u 


Turbidity 

lD_ 

/  o 


■ 

I 

I 


Actual  Gallons 
Removed 

iHr  I 


TABLE 


Annalus  * 


dia  V  annalus 


6.5 


.17gal/ft  7J5 
8.25 


4„  8.25  0.64gal/ft 

.66gal/ft  1.06gal/ft 

12.25  1.63gal/ft 


12.25  1.41gal/ft 


Recharge  Time  $  tpdu  h  ( *4*1 


Duration  " 


Type/Capacity  of  pump  jC&CfC 


Pumping  Rate  /ifftllort  J  7^Ks 


Time  to  Develop  Well:  Start 


COMMENTS  (include  description  of  water  removed)  . 

SUV«£  tv-o  frf ixW-U  ^ 

%  a.cjcpodr  -■>  oL  t£ W  volo^  . 


i  z  ikL**  If***/ 

/r 

?ts*cf 


*  Assumes  30%  porosity  for  sand  pack 


Appendix  A-3: 


DPDO  Salvage  Yard  and  Transformer  Storage  Monitoring  Well 
Sampling  Logs 


ArtiurDLrttie 


Monitoring  Well  Sampling 
Data  Sheet 


LEL  Pp  o 


— — -  Samplcd:  Him  Sampled  By: 

Depth  to  Water:  Z^C/  .  "f  r  |  Total  Depth:  /  • 

^2  7^  ^  V  I  LEL  0  o  Q  j  PH)  ~Q ,  ^  ~ 

[Measuring Point:  ptAC*  ^  ^  ^ 

Equipment:  ~  7€<Vo  ^  jjfjT  - 

WELL  VOLUME  (  *  use  appropriate  values  in  table  for  each  code  letter) 

r - —  Wel1  Depth  Screen  Bottom  Depth  Water  Ga 

_  E  frv  □  *  [  (L _ v?^  i  -  EZ2ZZO ) ]=  d 


Well  No. 

Client  D  $ 

Project  pT  Mer/Z*?e 
Case  No.  g 

LOCATION 

)?o<X  10 


MY 


V  well 

~nr<< 


Depth  Screen  Bottom 

*  [  (I  Si -I  I 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 


Gallons  of  Water 
_ (well) 


V  annulus  £ 

_ L ,  i-n  i»[  (i 

WATER  TO  BE  REMOVED 

Gallons  of  Water 
- - (well) 

_ r  ((  ■?.  /  i  +  i 

MEASUREMENTS 

Well  Purging 

Number 
of  Gallons 

T,mp  Removed  dH 


Gallons  of  Water 
(annulus) 

1  ])], 


12-'  / 


Removal 

Mullkkr, 

Lf  I  = 


Gallons  of  Water 
(annulus) 

/s  -V  I 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


Conductivity  Temperatu 


Turbldlt 


'  SAMPLING 

Sample  ID 
hl^tpCit  y.y/  ”* 


Analysis 

\/0A 


Volume 

(ml) 


Filtered 

(Y/N) 


/  *5.  / 

Preservation 

Wi 


;>??* 


Well 

F  Annulus  * 

V  well 

dla 

V  annulus 

1.5  M 

O.lOgal/ft 

4.0 

0.29gal/ft 

6.5 

0.46gal/ft 

2" 

7.25 

FTT*! 

0.17gal/ft 

7.75 

8.25 

EaS&ml 

8.25 

lifSfBHl 771 

4" 

0.66gal/ft 

10.25 

12.25 

I.06gal/ft 

1.63gal/ft 

6” 

12.25 

1.41gal/ft 

1.5gal/ft 

Container 


we|I  C0ndi(i0Ui  - 

Mpumes  30%  porosity 


Arthir  O  Lrttle  Monitoring  Weil  Sampling 

D o f o  ci,n«i. 


I  well  i\o. 


MU/- «-/? 


Bate  Sampled: 

Depth  to  Water;  //2_  /«- f 
”  “  - 1 - — ' 

Sampled  By:  7 

- - — i_ 

Total  Depth:  t//.  3  # 

- mL_  |L el  fpio  /.y - -j 

Measuring  Point:  r,J7~TTT~  I - L - - - - 

Client 
Project  ft  A,g Ant- 
Case  No.  (ejvz*, 

j  location 


-qu'pmen|:^  £^7  ,  rg-^iTTL  . 

WEPT.  vnr  rrnyTTTi  ^  " — ,  .  .  _ 


j>sy 


■  *  w  \  ~  r  I  IV  r  *>ff'LL'£y C-  I 

WELL  VOLUME  (  '  ^ WvS »ta  m  u,ble  (oread,  code  w  J' 

y  well  •> 

r  t>.  Jt, - J  x  j-  (g ~~  Botto|n  Depth  Water  Gallons  of  Water 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depll,  Screen  Doltom  „  U'P"' 
fy  [  fl  ZfT-Z - 1  I — B°»oni  of  Seal 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 

B  - - .  _ (annulus) 


I  i-  'well) 

)j=  r  grv  ~i 


)l= 


Gallons  of  Water 
(annulus) 

/£•  ^ 


_ _  [  (L  r 

MEASUREMENTS 

Well  Purging 

Number 
of  Gallons 
,  ]}m\  Removed 

12±* 


')] 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 
(O 


Mk°_ 


-UsLSL. 


Conductivity  Temperature  Turbidity 


■Z2.-  / 


PQgSanipling 


-L&n 


SAMPLING 

Sample  ID  Analysis 

pi/*ii!££Vy_ 

P)/*>»«yrVs 

t>\MpQifT,'i  y\ 


Ut>  A 


^♦y-7 


Volume 

(ml) 

t<Ptf 

r0<7 


Well 

1  Annulus  * 

V  well 

dla 

V  annulus 

1.5” 

O.IOcal/R 

4.0 

0.29eal/ft 

6.5 

0.46gal/ft 

2" 

7.25 

0.59gal/ft 

0.17gal/ft 

7.75 

0.69gal/ft 

8.25 

0.79gal/f( 

4" 

8.25 

0.64gal/ft 

0.66gal/ft 

10.25 

I.06gal/ft 

12.25 

1.63gal/ft 

6" 

12.25 

1.41  gal/ft 

I.Sgal/R 

Filtered 

(Y/N) 

A/ 

A/ 


Preservation 


Container 


Time 


A/ 


^L^K±2l - - 


/c<r 
£l42± 

I  A*"  *  . 


JJdlL 


1—t- 


’M  *  *^- 


HOScT 


*  V-T  g 
^V70 


^0i?LiSIUd/t^onAn2'^nkers  wi<"  curing  device,  well  coTmioi,,  C(~ 


ArthirS?  Little 


>ate  Sampled:  z -(if  hi 


Depth  to  Water:  35  .  f  ’ 


o2  1 


Monitoring  Well  Sampling 
Data  Sheet 


Well  No.  **-*■>$ 


Client 


Project  pi  avEad  «C 


Case  No.  u  a»  ^ 


Sampled  By:  ^  LOCATION 

Total  Depth:  V2  .  2-  f  — _ 


l>  $Y 


PID  «>•  0 


Measuring  Point:  i>i/c  & 


Equipment:  jcectc  fv^p  -f^p^*** 


WELL  VOLUME  ( * 1156  appropriate  values  in  table  for  each  code  letter) 


V  well  Depth  Screen  Bottom 

gm  ix  [  ([  vt.  -7_  1 


Gallons  of  Water 

Depth  Water  *.  ..  fwelH 

— iV’V  I)  ]=  [  v  y  1 


ANNULAR  VOLUME  (ASSUME  30  %  POROSITY) 

,  Depth 

v  annulus  Depth  Screen  Bottom  Bottom  of  Seal 


_  LH  Ix  [  ([_ W 


WATER  TO  BE  REMOVED 


2*7  .  *=> 


Gallons  of  Water 

. _ twem _ , 

[  (I  vw I 


Gallons  of  Water ,. 
(annulus)  . 

lEH  nix 


Removal 

Multlnler 

m 


Post  Sampling 

t>*\ o  *  b 


SAMPLING 

Sample  ID  Analysis 
d"\aa  p'IMVv  ~ 


Y-y-j- 


Volume 

(ml) 


•TY? 


Filtered 

(Y/N) 


Preservation 


_  Gallons  of  Water 
(annulus) 

/  fi  _/  ! 


Total  Gallons  to 
*  be. Removed 

=  rrToTTT 


MEASUREMENTS 

Well  Purging 
^  Number 

♦ 

•  * 

|P  of  Gallons 

Time  Removed 

.  a.  r  ^ 

PH 

Conductivity  Temperature 

TurbWi 

Actual  Gallons 
Removed 

t»T 


Annulus  * 


V  well  I  dla  V  annulus 


1 


>419 


4.0 


6.5 

2”  725 

0.17gal/ft  7.75 
8.25 


825 

,,  Uft  10.25 
•66gaI/ft  12.25 


12.25  1.41gal/ft 


Container 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 
Afr'Se+GV  of  MaH/cV'S,  ’  ’ 


*  Assumes  30%  porosity 


Signature 


Arthur  E>  LrttJe 


Monitoring  Well  Sampling 
Data  Sheet 


Well  No.  -1/  ?  D 


Client  ^5 


Project  f=*f  ai>€. 


Date  Sampled:  >  [ /  <}  3 _ Sampled  Dyiw-ey^^  I  Js^ 

Depth  to  Water:  3  (*  -  2  '  Total  Depth:  ^7.6  ' 


02  *2-*  -*)  LEL  PID  o .  o 


Measuring  Point:  Stiver  -r%#>  pi/c_  «z-«s£"r*. 


Equipment:  ru  mp  ,  'Tef^-vj 


WELL  VOLUME  ( *  1156  appropriate  values  in  table  for  each  code  letter) 


LOCATION 


4^ 


V  well  Depth  Screen  Bottom  Depth  Water 

CZZ5HZU  [  n  HI  1  - 1  ISZE 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

/■p<p  I  x  [  ([  Ts^>  I  - 1 


WATER  TO  BE  REMOVED 

Gallons  of  Water 
(well) 

[  (I  1  + 


Gallons  of  Water 
(well) _ . 

37S~ 


Gallons  of  Water 
(annulus) 

/»••»  I 


Gallons  of  Water 
(annulus) 

/?•? . i)i» 


Removal 

rwHlpler 

T1  = 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


MEASUREMENTS 
Well  Purging 


Number 
of  Gallons 

Removed 

0 


Well 

Annulus  * 

V  well 

dla 

V  annulus 

Conductivity  Temperature 


Turbldltv 


2" 

0.17gal/ft 


8.25 


8.25 

10.25 

12.25 


12.25  1.41gal/ft 


SAMPLING 

Sample  ID  Analysis 


Volume 

(ml) 


Filtered 

(Y/N) 


Preservation 


Container 


/\/v*  •£ 


/wi 


t  vr 


/tvr 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 
SlZt  of 


*  Assumes  30%  porosity 


Signature 


1  V/  No.  of  Bottles  ST 


ArthirD  Little 


Monitoring  Well  Sampling 
Data  Sheet 


m 

L 


epth  to  Water:  <pc>.  *7  Total  Depth:  5  *7.  ^  S  * 


2/.p 


LEL  o  o 


Measuring  Point:  c.//  '~n>r^  vf£  ^ej^n 


Equipment: 


WELL  VOLUME  ( *  1156  appropriate  values  in  table  for  each  code  letter) 

Ga 

V  well  Depth  Screen  Bottom  Depth  Water 


Projectp-f 

Case  No. 

fa  LOCATION 

- 1 

\ 

&  , 

/VlW~  T*o 

Depth  Screen  Bottom  Depth  Water 

x  [  (I  I±M  I  - 1  WH 


Gallons  of  Water 
(well) 

cT2Z  I 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

I  /  •  *  O  lx  r  (I  I  -  I  ^jr. ° 


Gallons  of  Water 
(annulus) 

I 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 


(annulus) 

1  Wi>  8 


Removal 

Multlpler 


Total  Gallons  to 
be  Removed 

/^D 


MEASUREMENTS 
Well  Purging 


Time 

IMHO 


Number 
of  Gallons 
Removed 
V 


Well 


V  well 


pH 


Conductivity  Temperature  Turbidity 


Actual  Gallons 
Removed 
12.0 


Annulus  * 


dla  V  annulus 


0.29eal/ft 


6.5 

2-  725 

.17gal/ft  7.75 
8.25 


8.25 

10.25 

12.25 


12.25  1.41gal/ft 


SAMPLING 

Sample  ID 


planet  y.y 


Analysis 


Volume 

(ml) 


Filtered 

(Y/N) 


Preservation 


Container 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 
Pi'l  <3U  x  f  /  S"3  yv{  ysf 

Qia^-y-  aixj22.5*3  y  v,  y^  t> 


resumes  30%  porosity 


Signature _ 


Date  z-/ * ?  /*  7  No.  of  Bottles 


ArthirD  Little 


Monitoring  Well  Sampling 
Data  Sheet 


Date  Sampled:  Sampled  By:  WcfaU-'  \frizJM*9Tn 

Total  Depth:  _ 


02  t).tf  |LEL  ppo _ PIP  ^ _ . 

Measuring  Point:  ncrfeL?  ua  p'SZ-  _ _ _ _ _ 

Equipment:  \<L<zc\t~  pomf  t  '^[ac~ _ _ _ 

WELL  VOLUME  <  * 1186  appropriate  values  in  table  for  each  code  letter) 


-ZjS 


LOCATIOjVf^ 


MMhUI 


V  well 


Depth  Screen  Bottom 


Depth  Water 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 


x  [  ([ 


WATER  TO  BE  REMOVED 


Gallons  of  Water 
_ (well) _ 

)]=  i  SZ  J 


Gallons  of  Water 
(annulus) 


Gallons  of  Water 
(well) _ 

i  (i 


Gallons  of  Water 
(annulus) 

i  A .  M 


Removal 


Multlnler 

m  v  m 


Total  Gallons  to 
be  Removed 

ll  1-5  ~Z 


Actual  Gallons 
Removed 


Well  I  Annulus 


V  well  I  dia  V  annulus 


1.5" 

O.lOeal/ft  4.0  0.29sal/ft 


6.5 

7.25 

0.17gal/ft  7.75 

8.25 


8.25 

10.25 

12.25 


12.25 


SAMPLING 


Svq±  tt>po_ 

DtMDUl'ft*  M&CfilS  ,  5>°.L 

Sop. 


Volume 

tOPO 

^oP 


Filtered 

(Y/N) 

w 


Preservation 

_ 


Container 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 


*  Assumes  30%  porosity 
Signature  _ 


No.  of  Bottles 


Appendix  B: 


Fire  Training  Area  Field  Forms 


Appendix  B-1: 


Fire  Training  Area  Soil  Boring  Logs  and  Monitoring  Well 
Installation  Logs 


ArthirD  Little 


te  Start 


ite  Complete  j  /  uljl  3 


Hole  Diameter  l  ( I 


Casing  Size 


Boring  Depth  is*  o' 


Sampling  Method  sp 


Soil  Boring  Log 


Contractor  _ 


Drill  Method 


Type  Of  Rig 


Drilling  Additives  /Op 


Geologist 


Boring  No.  PT 


Client  (JSAEC 


Case  No.  blobl-zz 


SAMPLE 

Type 

and 

number 

Interval 

Recovery 

Blows  Total 
Per  Organics 
6"  (ppm) 


o.£- 

*t*S 

GEOLOGIC  DESCRIPTION 
Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 
sorting,  moisture,  compaction,  indication  of  contaminants 
(unusual  odor  or  sheen),  and  general  stratigraphic  description 


~p  -  *.j'cy\ji£r/\\<Pk  biacJ<  !>  &Y  *//  Sorted 

,  PetfuMuan  odor 
ch(VcuUlt)«/»sh  QCkw-'  IoV^<»/C» 
Wli  Sorted  angola r  pebbly 

I Tr u<;Wt  br<5«rv  ?Vit  fbOrLi Sorted 


{? 

VL 

? 

1* 

(o>* 

fee}  S0r^  ^wvt/ 

-H  m-tAwim  <5*^ }  cnoU-1  ,\oc>S(> 

to.o “ 
K.o 


*  *°  Vbtitvf  "P  MeptVf^  i -  #.  “ 

fMC  .S/t'f  AifrtfT  f  D£r^lB-_ 


£od  si^e  -  Aw) 
&V+nf>e_-  tOh 
Pb<npbipe..~tf.OYAJo 


AUtM’/C^SFAl^  '  kS/8  *0 

ll#k  OD 

Haowier  u«i^i  -Wo  lbs 
teo^Vh  of  fell  ■  So  inches 


Page  _J_  of  _g_ 


ArtJur  D  Little 


Soil  Boring  Log 

Continuation  Page 


Borine  No.  FTamu)-/ 


Client  < 

Project 

13! 

SAMPLE 

Type 

and 

number 

Interval 

Recovery 

IS.o' 

t.*' 

Blows 

Per 

6" 


Total 

Organics 

(ppm) 


Case  No.(/3  o  t  - 


GEOLOGIC  DESCRIPTION 
Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 
sorting,  moisture,  compaction,  indication  of  contaminants 
(unusual  odor  or  sheen),  and  general  stratigraphic  description 


io-V<L  — 

^dTfve  cAtAj  ,  mtus-t- 

vjdLlouoi^ biroojc  __ 

vV*  tvf*  loose 


Arthir  D  Little 


Date  Complete 


Soil  Boring  Log 


Boring  No.  f=TAA\v>o- 


Project 


Boring  Depth  1 C. .  15 


Contractor 


Drill  Method  1-lot 


Type  Of  Rig  KAobii 


Drilling  Additives 


LOCATION 


0.79 


SAMPLE 


Scale  _ _  BIows 

in  TyPe  T  Per 

peet  and  Interval  Recovery 

number 


GEOLOGIC  DESCRIPTION 
Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 
sorting,  moisture,  compaction,  indication  of  contaminants 
(unusual  odor  or  sheen),  and  general  stratigraphic  description 


<aeo 

5502- 


5-?' 


abode  )  tY\«s+ 


§€o 

lo-lz. 

•2c. 


bl<V  T<^  pL  -  M/r 


5/te  -  ^  /  d 

Hit  00 

ftammer  Wo  tics 

l«AfVKo*f  ^ji  .  5o 


Page  _J_  of 


Arthir  D  Lrttle 


Soil  Boring  Log 

Continuation  Page 


SAMPLE 

Type 

and 

number 

Interval 

Recovery 

Blows 

Per 

6" 


Total 

Organics 

(ppm) 


GEOLOGIC  DESCRIPTION 
Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 
sorting,  moisture,  compaction,  indication  of  contaminants 
(unusual  odor  or  sheen),  and  general  stratigraphic  description 


^ O 

5S&I 


■  \ 


*•  ftT(rt6, 

*J£X**d  ***  ^  ■ 


of 


Conns  No.  PTfitV >03-^ 


Artlur  D  Little 


te  Complete  j 


Hole  Diameter  | , 


Casing  Size 


Boring  Depth  j 


Sampling  Method  2 


SAMPLE 


Type 

and  Interval  Recovery 
number 


5501 


Soil  Boring  Log 


Contractor  A  T6C 


Drill  Method  fbUooJ  Si 


Type  Of  Rig  Mobd 


Drilling  Additives 


1  'j<eru  •sb' 


Project 


Case  No. 


O(o°l 


LOCATION 


GEOLOGIC  DESCRIPTION 
Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 
sorting,  moisture,  compaction,  indication  of  contaminants 
(unusual  odor  or  sheen),  and  general  stratigraphic  description 


PrtctorAlftW  uj  AfeUotftsk  oqam.  1 

fwUj  sot^d 

SorfU  C.obV?l^>  a<*d  f»bbto,d>nj 

Ccc«€  Ccmp&c-K^A . 

IXf  «/  meH£s  of- spoco  tUfis  nfiodq/V^jbc 
ycllou jiCb  brooAr>  1 0 y rs J»j  poorly  sor^d 

v*»U»  sc 


illMilStsS- 


IO-IV 


j  prvn&rvl^  d&rt  yf  llototsh  orarv«. 
loVfc.fe/j,  un+h  bands  of  brstOnSYitSA,' 
ft?)  Snd  ptl^yelloioish  bn>uM  H>yr 
L  S<rrW  -ftne.  S&od,  Ver\j  «\0i$ 

t®0Se  Cdcnpadh*) 


RjodSi^«.-^ 

l&vrrype, 

^  ompTN/p^  -  NA  oy/do 


ftdfceA/ctV 5IM6  -fcsfg  vo 

iLfe  00 

tenMTvtr  u^jhi  v*io  \b , 

le/yt-Hof bfcnwn*f<ftsii  -  So  iocKejc, 


Page _ L  °f 


Arthir  D  Little 


Soil  Boring  Log 

Continuation  Page 


SAMPLE 

Type 

and 

number 

Interval 

Recovery 

(\<L°  * 

ssoiq 

Blows 

Per 


Borina  No.PTAfiAU)-  ^ 


Client 


Project 


Case  No.  09  oW  -it 


*"  ^ TC5T<^t_  op  So  y&ltoru  6-f  approo$.<i  W2.0 
lost-  douoA-hvc.  u)dl  tolru^  dnlliQv 
*--&oc+  "Vo  -PtosVi  oui-  VTcau^  ^ 
Sed'oruo^VicjOv 


pO&p  2o 

USe\  To  WjUsH  TK£ 

(YU^LbdiSop 


Page  3  of  j§ _ 


ArtlurD  Little 


Monitoring  Well  Design 


Boring  No, 


Client 


_ _ _ _ „  Case  No, 

Date  Start  tjt ,  j<%  }  Date  Complete  //?//?$ Hole  Diameter  Jj 7  [Casing  Size  $7/ 


_  _ 

f  |  Boring  Depth  '  js~.  o '  1  ^ 


Drill  Method 


Type  Of  Rig 


Notes 


1 - 1 

Scale 

SAMPLE 

in 

Feet 

Type 

and 

number 

Total 

Organics 

(ppm) 

Well  Construction  Diagram 

I - Stratigraphy - . 

Annulus 
Well 


o 

1  ^ 
*  ,f 


Construction  Specifications 


Elevation  Top  Of  Casing _ 

Elevation  Top  Of  Riser  Pipe _ 

Elevation  Ground  Surface _ 

(surveyed  elevations) 


(depth  from  ground  surface) 

Type  of  Surface  Casing  5,C?  STAMPplfi^ 

I,D.  Surface  Casing _ Q.  _ 

Type  Of  Riser  Pipe  P^JC. _  — 

LD.  Riser  Pipe 

Diameter  Of  Borehole _ J .  1 1 


Diameter  Of  Borehole  I  J 

Type  Of  Backfill  _  -M _ 

Type  Of  Seal^)reQpld  flU.Qhlp*-fe/lfo 
Depth  To  Top  Of  Seal  | 

Type  Of  Sand  Pack  frtea&B  fto 


Depth  To  Top  Of  Sand  Pack  3»  o* 

Type  Of  Screen  P\/C  _ 

Slot  Size  Q,  /  0  _ 

I.D.  Screen  0,  t/ / 

Screened  Interval  /s,.r  *  —  J.  T  * 

Depth  To  Bottom  Of  Well  |  7-  T 

Depth  To  Bottom  Of  Borehole  t  & 


■  ■  ■  ■  *  i  i  i  i 

* C tXCO  '  Colloid  Ewirtij/Wrija}  Techno  (oetf.$  Comc^ou 
md  -  1 


of  \ 


Arthir  D  Little 


Monitoring  Well  Design 

(Continuation  Page) 


Boring  No.  f 


Client  USA(5C 


Project  fort  ft\ 


SAMPLE 

Type 

and 

number 

Total 

Organics 

(ppm) 

Well  Construction  Diagram 

I - Stratigraphy - 

r  Annulus -I 
Well 


Notes  and  Comments 


ArtJur  P  Little 


Monitoring  Well  Design 


S  |  Date  Complete  j  ►2-i>  -  I  Hole  Diameter  | .  (  ' 


Boring  No.  FTAA/luKZ. 


Client  OSftTHAfYl 


Project  Foftf 


Case  No.  WlO(o*t  -IT- 


Casing  Size  z>.c>  1 


bntractor 


Type  Of  Rig 


Datum  Doobte. 


Notes 


crises 


Geologist  *atffc€t\>uW3C> , 


Boring  Depth  i 


Grout  method  ^oo 


Development  Method 


SAMPLE 


Well  Construction  Diagram 
■ - Stratigraphy - . 


Construction  Specifications 


Elevation  Top  Of  Casing _ 

Elevation  Top  Of  Riser  Pipe 


ArthirD  Little 


Monitoring  Well  Design 

(Continuation  Page) 


SAMPLE 

Type 

and 

number 

Total 

Organics 

(ppm) 

Well  Construction  Diagram 

I - Stratigraphy - i 

'  Annulus^  ' 

Well 


Boring  No.  fYPfrAW-2. 


Client  ^  _ 


Project  I'cttr  Mcaoc 


Case  No.  kTcfe'T-dZ- 


Notes  and  Comments 


ArthirD  Little 


Monitoring  Well  Design 


Date  Complete  1-z.Q 


Hole  Diameter 


Boring  No.  PTAtUia)-* 


Client  USftfiC. 


Project  W  MfiAocf 


Case  No.  C?qofc><? 


Casing  Size  0.1*' 


re<~ 


Drill  Method  ViqluoiA 


Type  Of  Rig 


Notes 


Grout  method  Q^r- 


Wc  ( i *4. s'  (Development  Method  j0  ole^JCi 


SAMPLE 


Type  Total 

and  Organics 

number  (ppm) 


Well  Construction  Diagram 

■ - Stratigraphy - , 

'  Annulus 

Well 


'  fcrrc-QoU 

cerco 


»  su»a 

'  f— <h>arV* 
CM- 

W8  oft -<,0-3 


Construction  Specifications 


Elevation  Top  Of  Casing _ 

Elevation  Top  Of  Riser  Pipe 


Elevation  Ground  Surface 


(surveyed  elevations) 


(depth  from  ground  surface) 

Type  of  Surface  Casing  gT3v\iLBs5Dg 
I.D.  Surface  Casing  <£_ 

Type  Of  Riser  Pipe  PV<_ _ 

I.D.  Riser  Pipe _ V  *< _ 

Diameter  Of  Borehole  1 « 1  [ _ 

Type  Of  Backfill  _  _ tih 

Type  Of  Seal  feoten 


Depth  To  Top  Of  Seal  ( .  G> 


Type  Of  Sand  Pack  $j] 

Depth  To  Top  Of  Sand  Pack _ 3. 


Type  Of  Screen  P  Vc. _ 

Slot  Size _ b.QlQ  _ 

I.D.  Screen _ V 11 _ 

Screened  Interval  13.  ~  3, 

Depth  To  Bottom  Of  Well 

Depth  T o  Bottom  Of  Borehole  \*i  1 10 


^  Cerco  -  CoUocd  E-rwtrojj  rwoW*!  T^-cVirxjoVo^,  Gopfvps'v-j 


Page _ l_  of 


ArthirD  Little 


iBoring  No.  FTA (VM  ~3 

Monitoring  Well  Design  I  client  Osa£c 

(Continuation  Page) 


SAMPLE 

Type 

and 

number 

Total 

Organics 

(ppm) 

Well  Construction  Diagram 

I - Stratigraphy - 1 

'  Annulus-  * 

Well 


Notes  and  Comments 


Appendix  B-2: 


Fire  Training  Area  Monitoring  Well  Development  Logs 


ArthirD  Little 


Date  Developed:  43 


Depth  to  Water:  SlQ 


Monitoring  Well 
Development  Data  Sheet 


I  Total  Depth:  !*$,■}/ 


Case  No. 


LOCATION 


t  rvO^ 

LiEjLt  Do-  O.uoo 


Measuring  Point:  Cfrjhlc  UcAcJo,  goTS^C  V±S*r_ _ 


c.L-0.0  - 1  A<L _ 


WELL  VOLUME  ( *  use  appropriate  values  in  table  for  each  code  letter) 


V  well  Depth  Screen  Bottom  Depth  Water 

I  x  r  ( I  /s.'y/  I  -  I 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 


V  annalus  Depth  Screen  Bottom 

Lnk  U  [([  7UZ 


Depth 

Bottom  of  Seal 


>cOC>  |)  ]  = 


Gallons  of  Water 
(well) 

I 


Gallons  of  Water 
(annalus) 

1 


WATER  TO  BE  REMOVED 


Gallons  of  Water 
_ (well) 

[  (i  i.£?  1 


Gallons  of  Water 
(annulus) 

isw>  nix 


Removal 

Multipier 


Total  Gallons  to 
be  Removed 


MEASUREMENTS 


Actual  Gallons 
Removed 


TABLE 


Number 
of  Gallons 
Removed 
0.0  gallons 


Vwell 


Conductivity  Temperature  Turbidity 


Annalus  * 


dia  V  annalus 


6.5 


2"  7.25 

.17gal /ft  7.75 

8.25 


4„  825  0.64gal/ft 

.66gal/ft  10*25  1.06gal/ft 
12.25  1.63gal/ft 


12.25  1.41gal/ft 


Depth  to  Sediment:  Before 


Type/Capacity  of  pump  ~ 


Pumping  Rate 


Time  to  Develop  Well:  Start 


After 


Recharge  Time 


Finish  UZT 


Duration 


COMMENTS  (include  description  of  water  removed) 

iW  -Hs  \x<c.0rtV.  Ois\\olq  ^8llorvC 


_  _  *  Assumes  30%  porosity  for  sand  pack 


w- Pz  VW  V * 

An  -  tbf+SrriS  J 


AithirD  Little 


Monitoring  Well 
Development  Data  Sheet 


Date  Developed:  fe  1  Developed  By:  £F/ & ^ 


Depth  to  Water:  G  - / t _ Total  Depth:  AT'?/ 


02  £0-G  _ LEL  O _ [HNu  *  / 


Measuring  Point:  doMe  fvc  fas**’ _ 


Notes: 


Client  US/£C 


Project  £*+JA€od 


Case  No.  U*10ln^-Z  to 


LOCATION 


WELL  VOLUME  (  *  use  appropriate  values  in  table  for  each  code  letter) 

Gallons  of  Water 

V  well  Depth  Screen  Bottom  Depth  Water  (well) 

i  JS  I*  r/l  7F7T7  I  -  I  6.n  1)1=  1  1 


Depth  Screen  Bottom 

*  r  ( i  /s  >*?  / — 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annalus  Depth  Screen  Bottom  Bottom  of  Seal 

Log  I X  [(OESZl  •  I  3 


Gallons  of  Water 
(annalus) 

ti^r? 


WATER  TO  BE  REMOVED 


Gallons  of  Water 
(well) 

i  a  i 


MEASUREMENTS 


Gallons  of  Water  Removal 

(annulus)  Multipier 

5Z5  1)1  x  1  y  I 


Total  Gallons  to 
be  Removed 


Time 

12J0 
/yvr 
ij_o£ 
i  siv 


Number 
of  Gallons 
Removed 
0.0  gallons 

ioo 

bO'Q 

/pc? 


S’  -f"? 


Conductivity  Temperature 


JL—L 

,r-7 

J4* 


Turbidity 

f  D 


TUT 


I 

I 


Actual  Gallons 
Removed 

/oo  ~1 


TABLE 


Annalus  * 


dia  I  V  annalus 


65 


2"  725 

17gal/ft  7J5 
825 


4„  825 

.66gal/ft  10'25 
1225 


1225  1.41gal/ft 


Depth  to  Sediment:  Before  After  /f 


Type/Capacity  of  pump  *<ecK  _ 


Pumping  Rate 


Time  to  Develop  Well:  Start  /V^  Finish  _ 


COMMENTS  (include  description  of  water  removed) 


Recharge  Time 


Finish  /ST2.ST 


Duration 


/  f .}  Lf  Hz® 


*  Assumes  30%  porosity  for  sand  pack 


ArthirD  Little 

Monitoring  Well 
Development  Data  Sheet 

Date  Developed:  z  \<\  \<\$ 

Developed  By:  \JespeC  /^tiedensco 

Depth  to  Water:  <6.  'Tk ' 

Total  Depth: 

LEL  0-0  % 


0  2 XD.~\ 


Measuring  Point:  double.  noichc>n  f>Vc, 


Notes: 


Client  US 


Project  fbr-+  rieod-e. 


LOCATION 


O 


WELL  VOLUME  ( *  use  appropriate  values  in  table  for  each  code  letter) 

Gallons  of  Water 

V  well  Depth  Screen  Bottom  Depth  Water  (well) 

I  Q.t,G>  lx  r(l  1S.U6  I  -  I  1)1=  I  u  1 


Depth  Screen  Bottom 
x  [  (  I  IS. US 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annalus  Depth  Screen  Bottom  Bottom  of  Seal 


3lD 


Gallons  of  Water 
(annalus) 

rzUs  I 


WATER  TO  BE  REMOVED 


Gallons  of  Water 
_ _ (well) 

[  (i  n 


Gallons  of  Water 
(annulus) 

\-2  ,  U>  S~~|  )  ]  X 


Removal 

Multipier 


Total  Gallons  to 
be  Removed 


MEASUREMENTS 

Number 
of  Gallons 

Time  Removed 

0%  H  D  0.0  gallons 

pH 

.  a.M _ 

"'S/cm 

Conductivity 

.  0.  \3 

Temperature 

Turbidity 

Actual  Gallons 
Removed 

I  IQQ  I 


TABLE 


Well  I  Annalus  * 


Vwell  I  dia  |V  annalus 


6.5 

2"  7.25 

.17gal/ft  7,75 

825 


4„  825  0.64gal/ft 

.66gal/ft  10-25  1.06gal/ft 
12.25  1.63gal/ft 


12.25  1.41gal/ft 


Depth  to  Sediment:  Before 


Type/Capacity  of  pump  KecK 


Pumping  Rate  qpw\ 


Time  to  Develop  Well:  Start 


After  IS.ioS  di6Ficu.l-Mr> 


Recharge  Time 


Finish  to  oo 


Duration  l  hr  ZOryitn 


COMMENTS  (include  description  of  water  removed) 

—pH-  on  w e4tr  r-esponcl»nc}  sioNwl'y 
-v«a4cr  tv\‘hall'Y  ^edUAish  bir<5\x>n  , 

-cl -cared  ■boryxujOhcH  -end- 11  ClovJcIvj 

-  4.r<L»/o^-  cutout  •(or  —*>  Cxf**-  o«/whc 


*  Assumes  30%  porosity  for  sand  pack 


Appendix  B-3: 


Fire  Training  Area  Monitoring  Well  Sampling  Logs 


AithirD  Little 


I  Well  No.  I 

Monitoring  Well  Sampling  Iciient  usacc 
Data  Sheet 


Sampled  *0  , 

Total  Depth:  /j~.  <%5_  _ _ 

PID  6.  (  L 


ate  Sampled:  J,  *  |  Q  -  ^ 


Depth  to  Water:  V.VZ ' 


02  74*  \  LEL  oo| 


Measuring  Point:  Doual6  Wi>TteH  t>F 


Equipment:  Ql 15  FAt£  ,  V&Of  WA*f  .nCft^w 


WELL  VOLUME  ( *  use  appropriate  values  in  table  for  each  code  letter) 


LOCATION 


■~i  i 


FTA 


V  well  Depth  Screen  Bottom 

IE k  ~1  *  [  (CZZE^ZD 


Depth  Water 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 


Gallons  of  Water 
(well) 

TZt  I 


Gallons  of  Water 
(annulus) 

•?  ■<?  ?  1 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 

_ (well) _  (annulus) 

t  (i  -H  i  + 1  TT  hu 


Removal 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


Annulus 


V  well  I  dia  V  annulus 


1.5"  I 

O.lOeal/ft  14.0  0.29eal/ft 


65 

2n  125 
.17gal/ft  7.75 
8.25 


825 

10.25 

12.25 


12.25  1.41gal/ft 


4" 

0.66gal/ft 


SAMPLING 


sample  ID  Analysis 
M-ano/yi/  yoA 


Volume 


Filtered 

(Y/N) 


Preservation 
//£/  pM  * 


Container 


Time 
$7  o 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 
Ate©  c&iteoted  afield  blflnK  C^2>6lC~ISO)  and  a.  nn*e-blank 
fecsamfi.  'po.r&m&i'Gts . 

Assumes  30%  porosity 


Signature _ 


ArtlurD  Little 


Date  Sampled:  2"  (8-^3 


Depth  to  Water:  JT-T*/  ‘ 


[Well  No. 

Monitoring  Well  Sampling  | client  vs 

Data  Sheet 


Sampled  By:^A«,u»*p/WfcO  WC*>  v 


Total  Depth:  5  & ' 


Project 


LOCATION 


LEL  0  fi  o 


PID  o.  o 


U2 


Measuring  Point:  Kia~cc  m*ck  rZ-  _ 


Equipment:  b&jC  _ 


WELL  VOLUME  ( * 1156  appropriate  values  in  table  for  each  code  letter) 


*=0/ 


r 


V  well  Depth  Screen  Bottom 

•g*  lx  [  (i  7L 1  I 


Depth  Water 
vT » r 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

~T±  lx  [  n  /r-9  1  -1  j1.  5 _ 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water  Removal 


Gallons  of  Water 
(well) 

Ta±  I 


Gallons  of  Water 
(annulus) 

-  I 


(annulus) 

7  o 


Total  Gallons  to 
be  Removed 


MEASUREMENTS 
Well  Purging 


Well 


V  well 


Time 

0*1 


Number 
of  Gallons 
Removed 


Conductivity  Temperature  Turbidi 


Actual  Gallons 
Removed 


Annulus 


dla  V  annulus 


4.0  0.29eal/ft 


63 


2-  7.25 

0.17gal/ft  7.75 
8.25 


825 

An 

*  10.25 

0.66gal/ft 


12.25 


12.25  1.41gal/ft 


SAMPLING 

Sample  ID  ^  Analysis 


Volume 

(ml) 


Filtered 


(Y/N)  Preservation 

a/  hci 


Container 


VtSl 


>K<Z 


pt'tr 


/cz'Z't' 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 


*  Assumes  30%  porosity 


ArthirD  Little 


Depth  to  Water: 


3 


LEL 


Well  No. 

Monitoring  Well  Sampling  client 

Data  Sheet  [proJect^i^A^e 


Sampled  By  *  y  (gy 


Measuring  Point: 

Equipment:  ^  ,A .  • 

i 361L 

V  well  Depth  Screen  Bottom 

o- fc fc  lx  [  (I  /r.q  i 


Depth  Water 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

,  Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

I  I  x  [  (I  TE3.  ]  - 1  O 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water  Removal 


Gallons  of  Water 
(well) 

-7*  T?  1 


Gallons  of  Water 
(annulus) 

ITWg  I 


_ _ (well) 

[  (I  ?•*/ 


MEASUREMENTS 

Well  Purging 


(annulus) 


Removal 

rultlnler 

rl  = 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


Annulus 


Time 

O0ST> 


Number 
of  Gallons 
Removed 
O 


Conductivity  Temperature 

v  1^1 


Turbidity 


.46gal/ft 


V  well  I  dla  V  annulus 


1.5"  I 

O.lOeal/ft  4.0  0.29eal/ft 


65 

2«  7.25 

0.17gal/ft  7.75 
8.25 


8.25 

4  10.25 

MgaVtt  12.25 


12.25  1.41gal/ft 


SAMPLING 


.^Sample ID,  Analysis 


Volume 

(ml) 


Filtered 

(Y/N) 


Preservation  _ 


Container 


Time 

9/0 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 


vssumes  30%  porosity 


Signature _ 


Appendix  C: 


Helicopter  Hangar  Area  Field  Forms 


Appendix  C-1 : 


Helicopter  Hangar  Area  Soil  Boring  Logs  and  Monitoring  Well 
Installation  Logs 


Arthir  D  Little 


Soil  Boring  Log 

Continuation  Page 


Borine  No./-) 


Client 


Project  _ 


Case  No. 


SAMPLE 

Type 

and 

number 

Interval 

Recovery 

Blows 

Per 

6" 


Total 

Organics 

(ppm) 


GEOLOGIC  DESCRIPTION 
Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 
sorting,  moisture,  compaction,  indication  of  contaminants 
(unusual  odor  or  sheen),  and  general  stratigraphic  description 


ArtlurD  Little 

Z-f-^3  (uh 


Monitoring  Well  Design 


Contractor  Ansc. 


Drill  Method  4fe 


Type  Of  Rig 


ate  Complete  j  -j  -at  |  Hole  Diameter  /,  ( 


Geologist 


Boring  No. 


Client 


Case  No. 


Casing  Size  k 


Grout  method 


Development  Method^  £> 


Notes 


SAMPLE 


Type  Total 

and  Organics 

number  (ppm) 


Well  Construction  Diagram 

■ - Stratigraphy - 1 

*  Annulus  ' 

Well 


T  “ 

0.13' 

fcxlG'N 


Construction  Specifications 


(See  Boring 
Log  Tor 
detail) 


Elevation  Top  Of  Casing _ 

Elevation  Top  Of  Riser  Pipe 


Elevation  Ground  Surface 


(surveyed  elevations) 


(depth  from  ground  surface) 

Type  of  Surface  Casing  Fltrtn  b 
I.D.  Surface  Casing  6. 8  * _ 

Type  Of  Riser  Pipe  frjC- _ 

I.D.  Riser  Pipe jX3l  0.33' 

Diameter  Of  Borehole  /, /' _ 

Type  Of  Backfill  /JA _ 

Type  Of  Seal  tkj.UupS'&sfa 

Depth  To  Top  Of  Seal _ 5^ _ 

Type  Of  Sand  Pack  5«30 

Depth  To  Top  Of  Sand  Pack  C?' 

Type  Of  Screen  JNC _ 

Slot  Size _ 0. 01  0 _ 

LD.  Screen  tM' 

Screened  Interval  1 7  _ 


Depth  To  Bottom  Of  Well 


Depth  To  Bottom  Of  Borehole 


Appendix  C-2: 


Helicopter  Hangar  Area  Monitoring  Well  Development  Logs 


AitlurD  Little 


Depth  to  Water: 


02  /V9 


Monitoring  Well 
Development  Data  Sheet 


Developed  By:  6-. Mvc-wtu  G-Rigx**, 


Total  Depth:  p.o\ 


Client  O  S^c&- 


Project  F4 


LEL  8-ST'/ 


HNu 


Measuring  Point:  y-^<Afck  ©iu  pvccvSrr~ 


$ 


WELL  VOLUME  ( *  use  appropriate  values  in  table  for  each  code  letter) 

Gallons  of  Water 

V  well  Depth  Screen  Bottom  Depth  Water  (well) 

I  7H  lx  r ( i  tQ.os  ~1  -  i  toT  m=  i  s-??  I 


Depth  Screen  Bottom 

x  r  ( i  7h*T  □ 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annalus  Depth  Screen  Bottom  Bottom  of  Seal 


V  annalus 
/  -  0(> 


x  [([ 


Gallons  of  Water 
(annalus) 

|)]=  |  /v-/7  I 


WATER  TO  BE  REMOVED 


Gallons  of  Water 
_ (well) _ 


Gallons  of  Water 
(annulus) 

1 


Removal 

Multipier 

m 


Total  Gallons  to 
be  Removed 

=  I  Uo .  30 


MEASUREMENTS 


Actual  Gallons 
Removed 


TABLE 


Time 

l%OS 


Number 
of  Gallons 
Removed 
0.0  gallons 


Vwell 


Conductivity  Temperature  Turbidity 


Annalus  * 


dia  V  annalus 


65 


2"  125 

.17gal/ft  7.75 

8  25 


4«  I 

0.66gal/ft  1 10.25 


12.25  1.41gal/ft 


Depth  to  Sediment:  Before  - —  After  - - 


Type/Capacity  of  pump  Ul*r  Uty) 


Pumping  Rate  \ls>  JuKohS  J  Recharge  Time - 


Time  to  Develop  Well:  Start  l3>c>S"  Finish  Jjf££  Duratior 


COMMENTS  (include  description  of  water  removed) 

pit"*  »•  - J  t 

•'  *•  ff'O  if  util  \  fed  ^ 


Duration  /J) 


*  Assumes  30%  porosity  for  sand  pack 


Appendix  C-3: 


Helicopter  Hangar  Area  Monitoring  Well  Sampling  Logs 


Artlur  D  Little 

Monitoring  Well  Sampling 
Data  Sheet 

^)a(e  Sampled:  |  ^30  / ^ 

Kf  Sampled  I5y:  Wbber  /S+oV-e/" 

LEL 


PI D  3 2,2  pp* 


o2  — 


Measuring  Point: 


WFL1  VOLUME  (  *  usc  appropriate  values  in  table  for  each  code  letter) 

Go 

y  Wcll  Depth  Screen  Bottom  Depth  Water  _ 


Case  No. 

LOCATION 

~n 

bkkJ 

Gallons  of  Water 
(well) _ 


C5^zr~l»  i(UQ3J  -  L-Jt-M-d 

ANNULAR  VOLUME  (ASSUME  30%  POROSITY^  c„v„er 

V  annulus  Dentil  Screen  Bottom  Bottom  of  Seal  (annulus! 

»  [  <rixrg«--|-i  m=riCM^LJ 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 


Removal 


(annulus) 


[(ESS 

MEASUREMENTS 

Well  Purging  . . . 


Total  Gallons  to 
he  Removed 


Actual  Gallons 
Removed 


f  Time 

11*13 _ 


Number 
of  Gallons 
Removed 


Conductivity  Temperature  Turbidity 


Post  Sampling  n  +. 

MOO  -  9011- 


SAMPLING 

S  a  mule  ID  Anal^is 


Volume 

(ml) 


Filtered 

(Y/N) 


Preservation 


Well  Annulus 

V  well  dla  V  annulus 

hP 

O.lOgnl/ft  4,0  0.29gnl/ft 
6.5  0.46gnl/fl 
2«  7.25  0.59gnl/ft 

0.17gal/(t  7.75  0.69gnl/fl 

8.25  0.79gnl/ft 
8.25  0.64gal/fl 
4"  10.25  l.OCgal/ft 

0.66gal/ft  |2.25  1.63gal/ft 

6"  12.25  1.4  lgal/ft 

1.5gal/lt  _ 


Container  Time 

qu<c  viq.1 - \S3Q— 


fil 

Ifi 

IteUriM 


Notes  (include  data  on  floaters/sinkcrs  with  measuring  device,  well  ct£;).  ^ 

S'fTDrvq  odor,  unfitly  Woe*.  */rn«d  qrcxv/  4  shee^ 

^  broken  syrtnqfi,  q  ir\  bon  drumroed  U>Orfer 

*  Assumes  30%  porosity  fefgQ-thtnq  Cf>QOe  ?fD  »  kkq  ' _ _ _ 

SiiMintnre  OWtuA  L  _  Date  No.  of  Pottles  _Je_ 


c>£  screen  Sro**\.  4o-W 


ArthirD  Little 


Monitoring  Well  Sampling 
Data  Sheet 


Well  No. 


Date  Sampled:  i/ao/w 


Project 


Case  No.  lot  O 


Sampled  By:  \/€Sper /(Sfe-envoctfeL  LOCATION  ^ 

Total  Depth:  l  1  . _ 

- - 

PIP  O.  £  ppm _  ^  ^  bkicj 

Measuring  Point:  (vjcr44g  fcjl  ^  o  ^  1 _ J 

Equipment:  LMD  .  M.Sc.rP-kp  PfoL _ 1 _ 

WELL  VOLUME  ( *  1156  appropriate  values  in  table  for  each  code  letter) 


UElTWlfil 


Oi  — 


LEL 


V  well 


Depth  Screen  Bottom 


Depth  Water 

IT JK 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

x  [  (QUaSS]  -  IMUSZ 


Gallons  of  Water 
(well) _ 


Gallons  of  Water 
(annulus) 


I  WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 


(well) 

[  (i  fr.tV 


MEASUREMENTS 

Well  Purging 


Time 

cms 


Number 
of  Gallons 
Removed 
O 


Post  Sampling  _ .  . 

i-abo  b  3D+ 


(annulus) 

+  \JD.(pO 


Removal 

Multipier 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


Annulus 


Conductivity  Temperature 


n 

I 


V  well  I  dla  V  annulus 


1.5" 

O.IOgal/ft  4.0  0.29eal/ft 


65 

2»  7*25 

.17gal/ft  7.75 
8.25 


8.25 

10.25 

12.25 


6"  112.25  1.41gal/ft 


4" 

0.66gal/ft 


SAMPLING 


Sample  ID  Analysis 


Volume 

(ml) 


Filtered 

(Y/N) 

N 


Preservation 


Container 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 

ground.  ujctAer  in *+*<3 My  btocK,  Letter 


*  Assumes  30%  porosity 


Signature 


No.  of  Bottles 


ArtJur  I?  Little 


late  Sampled:  l  /aD/W 


Depth  to  Water: 


Monitoring  Well  Sampling 
Data  Sheet 


Total  Depth:  tf.-M3.fi- 


Well  No. 


Case  No. 


^  LOCAIIOI^nC® 

®  |  bW3 


WFLL  VOLUME  u^c aPPr°Pr*a^c  v^ues *n  kble ^or cac^  cot*e *c^cr) 

V  well  Depth  Screen  Bottom  Depth  Water  _ (well)  

coiar~i .  r (rnrasip  ■HE^LAia] 

ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth  Gallons  of  Water 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal  (annulus) 

r-r-fwi — MCmm-j  l)]=Liia-W 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 


Removal 


(annulus) 

o.  H 


Total  Gallons  to 
he  Removed 

=  L ZKI5D 


MEASUREMENTS 

Well  Purging  Mt  . 


Actual  Gallons 
Removed 


Annulus 


f  'lime 

_Q9i li_ 


Post  Sampling 


Number 
of  Gallons 
Removed 


pH  Conductivity  Temperature  Tin.l)ldlty 

5.**  \.S8.1  . S--M -  - 


V  well  dla  V  annulus 
_ 

O.lQgnl/ft  4.0  0.29gnl/ft 
6.5  0.4<igal/ft 
2.,  7.25  0.59gal/fl 

0.17gal/lt  7.75  0.69gnl/ft 
_____  8.25  0.79gnl/ft 
8.25  0.64gal/lt 
4"  .  10.25  1.06g:il/ft 

O.f.figal/n  £2.25  l.<)3gnl/ft 

<i"  12.25  1-4  lgnl/K 

l.Sgnl/tt  _ 


SAMPLING 


Sample  II)  Analysis 


men-3 


Volume 

(ml) 


Filtered 

(Y/N) 


Preservation 


Container 


Time 

l?o<L- 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 

skora  od^r/sh^en*,  ifwba/ly  black,  chef  by  €nd 
h  drvnittvcd  j>orz\'C'  uuCbfer 

*  Assumes  30%  porosity _ _ _ ___ _ 


Signature 


No.  of  Pottles 


O'p*  ^creerv-  At  r  \  vtck  •£< ro^-N  Ae^^~ 


A  rtliirD  Little 

Monitoring  Well  Sampling 
Data  Sheet 

Dale  Sampled:  l  /3.D / 

Sampled  By:  VJ€.bb«C  |<S*to,s/eX” 

*  ■  - - 

Depth  to  Water:  /n  .  1?  3  “fT. 

Total  Depth:  \  !5»  ^  lo 

o2  L15L  I’m 

Well  No.  HH»  EM'+i 

CjLq.t  l)S A&C  _ 


Project  F66-M 
Cose  No. 


LOCATION  tI 

-'1*0-1  lN 


4 


■plccj  lert 


(well) 

i  (i.atT-13- 


vmiioiij  vi  ^  DC  KCnuivtu 

(annulus) _  MplOpItL  .  .  Z7  | 

|~TOTXQ  I  )  1  X  ISJ  = 


MEASUREMENTS 
Well  Purging 


Time 

0S3Q 


Nn  tuber 
of  Gallons 
Removed 

Q- 


Conductivity 

0«3fL 


Turbidity 

o.a _ 


IQIU- 


_AlSiDL_ 


SAMPLING 

Sample  II)  Analysis 


1  1 - - 1 

Well 

Annulus*  | 

V  well 

din 

V  annulus 

1.5" 

o.ioeni in 

4.0 

0.29cal/ft 

T 

0.17gal/ft 

<5.5 

7.25 
7.75 

8.25 

0.46gal/ft 

0.59gal/tt 

0.69gat/ri 

0.79gal/ft 

4" 

0.66gnl/ft 

8.25 

10.25 

12.25 

0.64gnl/lt 

1.06gal/ft 

l.(53gal/ft 

6" 

1.5gnl/rt 

12.25 

1.41gal/ft 

Volume 

(ml) 


Filtered 

(Y/N) 


Preservation 


Container 


Time 

iliRSL 


vjQ^a  - 

JS\)Q<g  _ 


Assumes  30%  porosity 


Signature  -  Rflte — No.  of  Pottles — 


Monitoring  Well  Sampling 
Data  Sheet 


yrui  nw.  nnn  w 

Monitoring  Well  Sampling  client 
ArtJurD  Little  Datasheet  Project 

Case  No. 

lyafc  Sampled:  i/ao  HH  I  Sampled  By:  |  LOCAIIQN^ 

^cpth  to  Water:  «^/»0  lotal  Depth.  /*?*»  j&fc. * - —  ___  ^ 


LEL  — 


kn>«5Vffi 


- ' '/[H 


Measuring  Point:  A/or4^  PVC.g^trriT1^ —  ^ 

Equipment:  IMP  M.Wflrkp  Eid - - 

WELL  VOLUME  ( *  usc  nppropnale  values  in  tame  for  each  code  letter 


V  well 


Depth  Screen  Ilottom  Depth  Witter 


Gallons  of  Water 
(well) _ 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

rrn<r~i»  t tu^*3"1 

WATER  TO  RE  REMOVED 


Gallons  of  Water 
(annulus)  _ 

Q 2H2Q 


Gallons  of  Water 
(well) _ _ 


M  EASUKEMENTS 
Well  Purging  _ _ 


W  lime 

.QaWS- 


Number 
of  Gallons 
Removed 


Post  Sampling  . 
pap  b  LOO.t— 

SAMPLING 


mMk 


Analysis 


Gallons  of  Water  Removal 

(annulus)  Muitllllsr. 

mnZej )  i »  lKj 


Volume 


Rg-tals _ 

KHfltS - 


Total  Gallons  to 
be  Removed 

=  i  qg.t.Pl 


Actual  Gallons 
Removed 

I  Too 


Conductivity  Temperature  •ur'ddlty 

O.agQ.  ,  ltJ5—  .  ££3  - 


o.  39g 


Filtered 

(Y/N) 


Well  Annulus 

V  well  dla  V  annulus 
__ 

O.lOgnl/ft  4.0  0.29gnl/ft 
6.5  0.4(ignl/f( 

2„  7.25  0.59gal/f( 

0.17gal/ft  7.75  0.69gnl/ft 
8.25  0.79gnl/f( 
8.25  0.64gal/lt 
4"  .  10.25  1.06gal/rt 

o.66gai/n  (2  25  j  ^3Rai/n 

6"  12.25  1.41gal/ft 

1.5gnl/ft _ 


Preservation 


Container 


Time 

1^-30 


Notes  (include  data  on  floatcrs/sinkcrs  with  measuring  device,  well  condition,  etc.) 

6de>r\  u>o oranqe/rosP-ihrooqh  mo«t-  of  sam^«r>9 
|  drummed  porqe  tood^r 

^  Assumes  30%  porosity _ _ _ _ _ _ _ _ _ _ _ 

Signature  \LgngA^ _  Datc-  ihojok-  No.  of  Hold 


Signature  \Lg^aeA^ _  Dntc ...  1  I  ZD  fa1}-  No.  of  Hollies  _Xtf - 

o-f  *Sc.re-eA  dz* -p*>*v*^  -Wa  I 


Arthur  D  Little 


Monitoring  Well  Sampling 
Data  Sheet 


Date  Sampled:  [  /qO  /9  M  Sampled  »y;  Webber /Stave  r 
Depth  to  Water:  fr.Ol  ft  Total  Depth:  Ik.  33 

_ _ — - - - -  -  I  ^  a 


Case  No. 


■  AN  L0CATI0N 

\ - *tn 


LEL 


pH)  2«'2PP^  I 

1  LU bmjnJeS&U&-  f 


Gnllons  of  Water 


Measuring  Point:  rjjr\  £  <£  g[  Ibfr  rVC.»Cfr‘Sflftj -  1  p] 

Equipment:  Ij-lO.  /V <V  V 'd — - ...  — j - 

VV15LL  vahics  in  lalilc  for  each  cole  “ ~ 

ANNULAR  VOLUME  (ASSUME  30%  I'OROSITY)^  c„„ms„nv.J 

V  nnimlus  Depth  Screen  Bottom  _ Bottom  of  Seaj^  f - (nnnuhijL - 

rrsu — i,  i  (HOETH  •  L_^_g^I] )i=  LUL-t^Q-J 

WATER  TO  EE  REMOVED  _  .  Total  Gallons  to 

Gallons  of  Water  Gallons  of  Water  ^c"'°  |  he  Removed 

fwell) .  , - tamil!l!15l ,  |M  pMIpJel  I  r 

r  tl  * .  TL  I  -4.  [  io.uo J)1xLJS-J  =  I  ritro  J - l 

— - — - - - - -  Well 

M  EASUREMENTS  y  — 

Well  Purging  — T^— 


mtds. 

0  0  ;  © 


Total  Gnllons  to  Actual  Gallons 

Removal  ()C  Rcmovcd  Rcnioved  | 

-  i  ri  .  ro  1  L£S_^. 

I  Welt  I  Aiomlus  * 


Number 
of  Gallons 
Removed 


isnn  •S’a  - 

rres5~:  -  as  — 

SAMPLING 


pH  Conductivity  Temperature  Turbidity 

r~tra~  Mo 3E  -  ico'-*-  -  *  — 


Sample  II)  Analysis 

5Iu5Z  ■  N/QC-- 

_ <;vftC  loan — 

_ _ _  Metals _ soo — 

_ _  Retails _ son — 


srgz:  .  o.mzil. 


Volume  Filtered 

(ml)  (Y/N) 


-3mi- 


1.5gnl/R 


dta 

V  annulus 

4.0 

0.29cal/ft 

6.5 

0.46gnl/fl 

7.25 

0.59gal/lt 

7.75 

0.69gnl/rt 

8.25 

0.79gal/lt 

8.25 

0.64gnL'lt 

10.25 

1.06gal/ft 

12.25 

1.63gnl/fl 

12.25 

1.41gal/f( 

Preservation 


Container 


Time 

1B56 


No|CS  (include  data  on  floalers/sinkcrs  with  measuring  device,  well  condition,  etc.) 

sVortt  odor.ishtfen*  c\&&r  entire+im^ 

drummed  -porqe  lo edre* 

*  Assumes  30%  porosity  — - - — — — — 

Si, _  DXejft&JtUt  No.  of  Hollies 


Dep+4%  o-p  screen  taO‘l‘lpA\  Aerii/eJl  •&*>***  4o4»l  wkasu 


Appendix  C-4: 


Helicopter  Hangar  Area  Surface  Water  Sampling  Logs 


Date 

\  lz\ 

Client 

osbeo  _ 

Project 

FGr&M 

|  Case  No.  bT&faq 

ArthirD  Little 


Surface  Water/Sediment 
Sampling  Data  Sheet 


LOCATION 

Sampling  Location  Discretion  d  H-ftr/ Utfy/ItaivMgtTf  'RvM-er _ HVV^SV)  I  SE-  *1 

Type  Of  Water  Body  DN^C _ 

Channel  Width  _ Channel  Depth _ Est.  Flow -  ‘ - 

Discharge  Points  (Y^)  Location  _____ - 

Odors,  Surface  Sheen  Done. -  -  . 


LOCATION  DIAGRAM  (Indicate  orientation,  sampling  locations,  discharge/recharge  points, etc.) 


JJ 1 

_  dduJns+r«cunr>  o*f 
ail  oudhfaAls  5V:c‘P‘ 

of)C>  tndj&odreo 


SAMPLING  PROCEDURE 
Equipment  Used  (Calibrated  Y/N) . 
Solvent  1  Used - 


toibo^  o-io 


Solvent  2  Used 


Other. 


Decontamination  Procedures  Used 


□ 


DI  Water  Rinse 
Solvent  1  Rinse 
Solvent  2  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


□ 


DI  Water  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


□ 


Detergent  Wash 
DI  Water  Rinse 


Other 


GROUND  WATER  CHARACTERISTIC 


TEMP 

(9.T. 


pH 


COND 

o.sqo 


D.O. 

tl.?3 


FREE  CL' 
Y/N 


TURB 

12-g 


TIME 

lJ*QO 


SAMPLING 

SAMPLE 

tiHAsvJ- 1  :  V06s 
;  SVQCs 


■•5V0LS 
:  Me-faik 


MATRIX 

dv 


:THC 


METHOD 

CoTfl-b 


Sedj 


Mckb 


TffC 


VOLUME 

(ml) 

loop 

_ 5  d>0 

_  /  Q  Of) _ 

ft  « 

-S - 

X _ 


FILTERED 

(Y/N) 

_ N _ 


PRESERV. 


H-C.1 


gvatce 


TIME 

UflOO 


it QL 


A££L 


NOTES 


•  Numerous  OU*fe_Us  U>ere  i vrf-ed  lulOTP  C '-P£tP&rn 

samzAinq  ‘potrrh.  Soapsuds  VisibU^  try-fm.* 

Signature  _  Date  V|-2Jl|q^  No.  Of  Bottles  _  C\ 


Page  J _ of 


ArthirD  Little 


Surface  Water/Sediment 
Sampling  Data  Sheet 


Date  i 


Client 


Project _ g 


Case  No.  UIO 


LOCATION  .  _  «  If' 

Sampling  Location  Discretion  _ WHSNv)  -_s* 

Type  Of  Water  Body  CV^C - - — 

Channel  Width  —  Channel  Depth  Q  i  *4  & - Est.  Flow - 

Discharge  Points  (Y/N)  Location - - — - - 

Odors,  Surface  Sheen  _ 

LOCATION  DIAGRAM  (Indicate  orientation,  sampling  locations,  discharge/recharge  points, etc.) 


Si  l-W,  oroinqe/  in  (cons ts-te.rrV  color 

/7Y  rouaVTOud-  ^  ups+roaro of  area.  SQorcemqvC), 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated  Y/N)  — BoUtoQ- 

Solvent  1  Used -  Solvent  2  Used 

Decontamination  Procedures  Used 

□  DI  Water  Rinse  i 1  DI  Water  Rinse 

Solvent  1  Rinse  I  1  Solvent  1  Rinse 

Solvent  2  Rinse  DI  Water  Rinse 

Solvent  1  Rinse 

DI  Water  Rinse  _ 


GROUND  WATER  CHARACTERISTIC 

TEMP  pH  COND  D.O. 

1.2 


Other. 


Detergent  Wash 
DI  Water  Rinse 


TEMP 

i.a 


SAMPLING 

SAMPLE 


MATRIX  METHOD 


FREE  CL' 
Y/N 


TURB 


NOTES  s ampU  co  lUolezl  aAonq  edqc  c£  dbLscoVorcd  ax-eo~ . 


TIME 

1SOO 


VOLUME  FILTERED 

(ml)  (Y/N)  PRESERV.  TIME 


Signature 


k4  No.  Of  Bottles 


Page  _i _ of  { 


ArthirD  Little 


Surface  Water/Sediment 
Sampling  Data  Sheet 


Client  USfrBS. 


Project 


Case  No. 


LOCATION  k  , 

Sampling  Location  Discretion  'RW-ef — H'W^W /S£ ZL  -5 - 

Type  Of  Water  Body _ fUfCC - — - 

Channel  Width _ Channel  Depth _ l»5ft —  Est  Flow  — HZ! - 

Discharge  Points  (Y*(0>  Location _ _ _ 

Odors,  Surface  Sheen _ NCP& -  - 


LOCATION  DIAGRAM  (Indicate  orientation,  sampling  locations,  discharge/recharge  points,etc.) 


>mtftsw/se-3 


CodhfeU 


ouHali 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated®^ — t 

Solvent  1  Used -  S' 

Decontamination  Procedures  Used 

□  DI  Water  Rinse  i  ■ 

Solvent  1  Rinse  1  I 


DI  Water  Rinse 
Solvent  1  Rinse 
Solvent  2  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Solvent  2  Used 


DI  Water  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Other. 


Detergent  Wash 
DI  Water  Rinse 


GROUND  WATER  CHARACTERISTIC 


TEMP 

O.T- 


SAMPLING 

SAMPLE 


COND 


MATRIX 


METHOD 


VOLUME 

(ml) 


FREE  CL' 
Y/N 


FILTERED 

(Y/N) 


TURB 


PRESERV. 


TIME 
O 


TIME 

1-2.2-D 


NOTES  5arm»lt  6140'eous^  collected  apprtfx-  1^0  ff  doum^+T^anrv  frpinp 
oucKaU  oi  cji  l-uua+er  sep-e nx+o r •  S^dbumerd-OolU-cJ^d  oJocxd"  So  (c&\ 
froro  ouHaU  because  no  sedUrn«rrf  was  -ftond  od-  sor-faaL  locrniorv 


Signature 


Date  \m] 


No.  Of  Bottles 


ArthirD  Little 


Surface  Water/Sediment 
Sampling  Data  Sheet 


Date  '■ 


Client  yjSftec 


Project  F&6-n 


Case  No.  [plOLfQ 


LOCATION  11U/,(1,  ,  . i 

Sampling  Location  Discription  - VlHn^Vvj  /SB-rtf - 

Type  Of  Water  Body  Outfall  fc>  riv-er - - - 

Channel  Width  — _ Channel  Depth  Q«  5  - Est  Flow  — - 

Discharge  Points  (Y/N)  Location  rtlSr.hOfqe  from  UDla)C*dn  - 

Odors,  Surface  Sheen -  *  ■  -  — 


LOCATION  DIAGRAM  (Indicate  orientation,  sampling  locations,  discharge/recharge  points, etc.) 


HttfSW-S 

_ 


— ootxbl*  'fo  -fell  duc» 

\  OAonq  LarA+h. 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated ©N). 

Solvent  1  Used - - - 

Decontamination  Procedures  Used 


DI  Water  Rinse 
Solvent  1  Rinse 
Solvent  2  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Solvent  2  Used 

]DI  Water  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Other. 


Detergent  Wash 
DI  Water  Rinse 


GROUND  WATER  CHARACTERISTIC 


TEMP 

o.Q 


SAMPLING 

SAMPLE 


COND 


FREE  CL" 
Y/N 


MATRIX 


METHOD 


VOLUME 

(ml) 


FILTERED 

(Y/N) 

N 


TURB 


PRESERV. 


TIME 


TIME 

V3&0 


ArthirD  Little 


Surface  Water/Sediment 
Sampling  Data  Sheet 


Client  OS 


Project  ^(Co¬ 


location  U1ULC. ,  _ 

Sampling  Location  Discription  j-WV/  Li4tig.  TfcLfnVe  rv+'Kw^.r _ ntrPpb  _ 

Type  Of  Water  Body  discharge,  tn-fo  ri^r _ 

Channel  Width  ~ _ Channel  Depth _ Vfl _ Est  Flow _ z: — 

Discharge  Points  ©N)  Location  APSi  doion  -fccm  OUbHall  ftom  iTlft  Oi  L.UJOfgr  Sf.ff 
Odors,  Surface  Sheen 


LOCATION  DIAGRAM  (Indicate  orientation,  sampling  locations,  discharge/recharge  points, etc.)  jg 


t  frozen  fee. 
harqef»tpe. 


SAMPLING  PROCEDURE 

Equipment  Used  (CaIibrated©N) . 

Solvent  I  Used - 

Decontamination  Procedures  Used 


DI  Water  Rinse 
Solvent  1  Rinse 
Solvent  2  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Solvent  2  Used 

]DI  Water  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Other. 


Detergent  Wash 
DI  Water  Rinse 


SAMPLING 

SAMPLE 


MATRIX 


METHOD 


VOLUME 

(ml) 


FILTERED 

(Y/N) 

N 


PRESERV. 


TIME 


NOTES  NO  sadUmerrtSarrpU  vXts  CoWeched  Ct+t s)  bcjcoxxse. 

no  stfdUiweM-  was  -(boryl  ol-\  tTu.  sampUncj  *^>oirrf- 


Signature 


No.  Of  Bottles 


Appendix  C-5: 


EMO  Well  Data  for  the  Helicopter  Hangar  Area 


~*r\ 

BM 

-  -  - CJ® 

Bij 

— r.c A'Su  c'f- 

■L  llT\  *Wvn 

-#• 


o 


CSfikuc.fSXj>lt 


.6A/&C-I. 


-/' 


O  • 


/^o/< 


^0/eZ>°3 


'tj/L.-./ML o. 


^2 ,_lOA_ 


S C3l^  (j+x4J?_.  /xCV. .-^L,.^LA 


■ip'y  / 


/V/TAZ. 


0<~iAd  .(SL  C<3 


7^/ 


AS  JV? 


l„7d 


c,£.  k^/'/j& — 

aS>Z)6  f/^pJo 


;  •  'U(;- 


TONES  WELL  DRILLING,  INC. 

J  3700  RUSH  ItOAO  . 

jAUHilrri’SVH.i.u.  mauvi.ani>  sioim 


Vef  NoG^L_—  Application  No. 

So  On II pH-  11/02/89 _ COUfllY - ^0® 

unlion  •  ••'  ~ 

)wnsr  •  Ft.*  Msade/C.-Vfg  0/er  I  Address 

Drilling  Method -^Sugeced — - - 

Hole  Diameter  — 1! - - - — - 

Shur-seal  flush  joint  sch  40  PVC _ 

^Cr?vnp  -^r-stkl'flush  .joint  sch  40  PVC _ S 

3ravef  Pack  Size , — 12  jj1  "  .  —  g 

Static  Water  Level - r-2-£ - -  b 


Permit  No.. 
_ Use 


M-8&-3443 

Mxiitorio 


Ame  Arundel  Use  romtorUB— 

^nyr  A*r>frioM  ^  •  '  » — - — 1 — - - * - 

g£ggg  Melh°°.  *—  jffgg,  ^£Z 

_____  Diameter _ £!—  Length.  2L2L 


Slol_ip_-  Diam 
Casing  Seal  __ — 
Geologic  Formation 


ac  Ghou 


iMCLITlCirATlAJJ 


Iir-+®fni  SEQUENCE  NO. 

|  ».|<^>  r-:^  U.lgj^fOENV  USE  ONLY)  . 


i  JS'IATE  OF  MARYLAND 
•  .•  WELL  COMPLETION  REPORT 
•  j  FILL  IN  THIS  FORM  COMPLETELY 

P-, 


•r, «»  h  cruru  mu»i  tie  wu WMM 
45  OAYS  AFTER  1  lg  rrtMPL£TF O— - 


PLEASE  PRINT  OR  TYPE 
Depth  of  Wen 


22 


WJT 


SSE 

PERMIT  NO. 

FROM  -PESMff^Fe-BRtnrWELV 

>pi^tekl-lskl£lj> 

2629303*  32  33  34  55  30^^ 


- 85u=m? 

tdcct  nn  rfd  136^sRoe^eRl<Jqe  Ro^  - - 

ubdmsion  Fort  Meade  B1&T9Q-A  Airfield  Rd.  section 


.lot. 


WELL  LOO 
Not  required  for  driven  wells 


STATE  THE  KIND  OF  FORMATIONS 
PENETRATED.  THEIR  COLOR  DEPTH; 
THICKNESS  AND  IF  WATER  BEARING 
- f  - - - '■ 


ESCRiPTTON  (Use 
-vtiiional  sheets  II  needed) 


odjri 


mndlrt  .  ' 
jray  clay  (petro.'  < 

;  '  l  •  •  .  • 

an  clay  rawsTwith 
gravel  (starg-petrc) 

.  .  .vcSfra. 


litO'sk 


2^|lay.niixed^| 
gravel  faftcng  fKtnJ 
rown  cMiyyuth.flre 

•  *.•'  .&'•  k • 
v- 

^"\clay.;.v. 
lay 


•  V 


•.•-  4.. 

odorD 


•v.wv* 


FEET- 


FROM 


.0 

Oil 

3 

odort) 


Isand  . 

1  i'.  •  •* 

‘  8. 

:t30  . 

'39  • 


hsrF^r-r 


TO 


11 

•3/ 

4-- 


; 

•*6;; : 


>  v* 


30 

39;' 

46 


.  CIRCLE  APPROPRIATE  LETTER . 

A  A  WELL  WAS  ABANDONED  AND  SEALED 
Cr  WHEN  THIS  WELL  WAS  COMPLETED 

E  ELECTRIC  LOG  OBTAINED 

_  TEST-  WELL  CONVERTED  TO  PRODUCTION 
r  WELL  • _ • 


<  HEREBY  CERTIFY  THAT  THIS  WELL  HAS  BEEN  CONSTRUCTED  N 
ACCORDANCE  WITH  COMAR  26.W.04  “WELL  CONSTRUCTION* 
AND  N  CONFORMANCE  wm-TAU.  CONDmONS  STATED  IN  THE 
ABOVE  CAPTIONED  PERSCT.  ANO  THAT  THE  INFORMAT  ON  PRE¬ 
SENTED  HEREIN  IS  ACCURATE  AND  COMPLETE  TO  THE  BEST  OF 
MY  KNOWLEDGE 

So  I  ■ 


ersident.no.  L. 


iiL 


ON  APPLICATION) 


I0ATI 


SITE  SUPERVISOR  (sign,  of  driller  or. journeyman 
responsible  for  site  work  If  different  from  permittee) 


GROUTING  RECORD^ 

WELL  HAS  BEEN  GROUTED 
(Circle  Appropriate  Box) 

TYPE  OF  GROUTING  MATERIAL  _ 

.VCEM^NljclMl  I  ^ENTCJNITECl^^ 
NO.  OF  BAGS'Ll! - NO.  (^POUNDS.  * 


GALLONS  OF  WATER - - — — — 

DEPTH  OF  GROUT  SEAL  (to  nearest  foot) 

*5®  ' 


rjliL  top  1 .1  1  |.~ 


ft. 


P-AStNG  RECORO 


CO 


STEEL  CONCRETE 


IpTl]  [PIT 

PLASTIC  OTHER 


•  •MAIN  Nominal  diameter  •  Total  depth 

•  CASING-  lop  (main)  casing  of  main  casing 

•  •TYPE  •  -.(nearest  Inch)  (nearest  foot) 


p  L  .MUD  0 

60  et  •  63  «  «- 


70 


E  .  .....  ■  OTHER  CASING  (if  used) 

£  £ ' '  diameter  *  depth  (feet) 


■ 

■ 

ES 

B 

Inch 


from 


to 


.  1  • 

j 1 — 


1 


i  Insert 
appropriate 
{code 
etow 


.  .  screen  type  SCREEN  RECORD 

orTppenhote' ^]f]  ‘  [bTr]  fTT[0 
(Insert  \ '  •.  ‘gjlgf1  BRASS  OPEN 
BRONZE  HOLE 

.  :  IpTlI  lom 

PLASTIC  OTHER 


MT 


fe  1 

A 

C 

H  2 
S 

c 

E 

N* 


ffl 

B 

m 

■ 

■ 

■ 

a 

m 

a 

■ 

■ 

■ 

MM 

H 

B 

M 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

m 

S3 

B 

m 

■ 

■ 

■ 

■ 

n 

■ 

■ 

■ 

■ 

■ 

I 

mmm 

/  DIAMETER 
OF  SCREEN 


1 

■ 

■ 

■ 

■ 

(NEAREST 

INCH) 


i  •  I 

■l  PACK  I - 


3* 


■y  i 

GRAVEL 
IF  WELL  DRILLED  WAS 
FLOWING  WELL  INSERT 
F  IN  BOX  68 


.-  to. 

_n — 


46 


□  - 


OEP  USE  ONLY 

(NOT  TO  oc  FILLED  IN  BY  DRILLER)  • 

T  <E'R0SJ  wW*°» 

*0,  ”□  OOO 

TELESCOPE  LOG  OTHER  DATA 

CASING."'1  .  '  INDICATOR 


PUMPING  TEST . 
HOURS  PUMPED  (nearest  hour) 


*PUK1PtNG  RaW  (gat.  per  min.  K'|  |  |* 

:  to  nearest  gal.) 


tt 


(S 


METHOD  USED  TO 
MEASURE  PUMPING  RATE  l_ 


tiflET 


WATER  1  FVFL  (distance  from  land  surface) 

20 


BEFORE  PUMPING 
WHEN  PUMPING 


[4  [3 


22  2S 

•  TYPE  OF  PUMP  USED  (for .test)  •  • 

[Ti]  air  (pj  piston  [Tj  turbine 


27  ■ 


27 


27 


[cl centrifugal  [r] rotary  '  •  •  -fo]  (describe 
4?  ^Sr  '  27  below) 

GD*  • 


[jbmersible 


PUMP  INSTALLED 


YESi  N 


□ 

79 


DRILLER  WILL  INSTALL  PUMP 
(CIRCLE)  (YES  or  NO)  .  'p 

IF  DRILLER  INSTALLS  PUMP;  THIS  SECTION 
MUST  BE  COMPLETED  FOR  ALL  WEUS 
EXCEPT  HOME  USE 
TYPE  OF  PUMP  INSTALLED 
PLACE  (AAJ.P.R.S.T.O) 

IN  BOX  -  SEE  ABOVE; 

CAPACITY: 

GALLONS  PER  MINUTE 
(to  nearest  gallon) 

PUMP  HORSE  POWER 

PUMP  COLUMN  LENGTH 
(nearest  IL) 


37 


CAsiNG  HEIGHT  (circle  appropriate  box 
1—1  and  enter  casing  heigh!) 

+  above  1 

^  \  LANO  SURFACE  • 

|  below  (  P  ["  j 

V“J9  /  so  si 


47 


(nearest 

foot) 


LOCATION  OF  WELL  ON  LOT 
SHOW  PERMANENT  STRUCTURE  SUCH  AS 
,  BUILDING,  SEPTIC  TANKS.  AND/OR 
N  LANDMARKS  AND  INDICATE  NOT  LESS 
THAN  TWO  DISTANCES 
(MEASUREMENTS  TO  WELL) 

■  * 


Viv<  Vx'V>t;i 


U 


.1  .\ 


DRILLER 


y-K*.  yv.‘&  ■■:»;:  ’  *■  ■ 

>iBppLNG;LpGj^>S;.-  ’  •  •''  * 

*•?■..*  C.*iV.' . *1“  • 


*  •  V  % 


•  *•  ••  ”•’’••••  .  ,  .  .  ,  M_  Permit.  No  AA-88-5626 

yell  No. _  Appl lcatlon  No. _ — permit  - 

‘Date  Drilled  01-21-91  County  Anne  Arundel  Use - Monitoring - 

Location  Fort  Meade  Bldg.  90-A  Airfield  Rd. - __ - 

Owner  C.W.  Over/Fort  Meade  Address _ Jarrettsville - . — 


I NG  METHOD 
Augered 

1NG  METHOD  . ' 

Jttings  •  •• 

DIAMETER  ,v  . 

*;  U_: _ 

DEPTH' :  '45* 

G.PVC  ’Schedule  1 

■ETER  4" 
iTH  5' 


"SAMPLE":;.. BLOWS  PER  O1'  WELL 
MHMRFR  'ON  SAMPLER  DESIGN 


,  „  0 
V' 

4:1! 


IDENTIFICATION  OF 
.  SOIL/REMARKS 


T  browi  dirt 


gray  clay  (petro.  odor) 
tan  clay  mixed  with  gravel 
(strong  petro.  odor) 
gray  clay 

tan  clay  mixed  with  gravel 
(strong  petro.  odr) 
x  water  bearing  _ _ 


ij-LP.VC  Schedule  '4 

:-.02Q 

«ER  -  4"  •  - 
1CTH;  •  40r~r~ 

•L-  PACK ‘SIZE '  -^1 

X-  WATER  LEVEL  r 
'•■■j  ■  v  -  *• 


-  20''“ 


1G  SEAL-'-  : 
:onite/ce'menf  *• 

DG1C  FORMATION-' 


8  -30 


brown  clay  with  fine  sand 
x  water  bearing 


30  -39 


brown  clay 


ELL  DRILLING,  INC. 


(301)692-6881  offlea 
(301)  692-9635  evanlng 
(301)  692-6969  FAX 

3700  Rush  Road 
Jarrettsville,  MO  2 1084 


'45*  l 


red  clay 


Appendix  D: 


Inactive  Landfill  #2  Monitoring  Well  Sampling  Logs 


AithirD  Little 


‘  "  [Well  No.  2-1  < 

Monitoring  Well  Sampling  client 

Data  Sheet  Project  M^AQtr 

Case  No.  £-3-0^ 


^ate  Sampled:  2--  T3-  -  CV3.  Sampled  By:  ep&/JSerJ  /^l&o <wr <W  fpl  Lfsjj£/tiPN 


Depth  to  Water:  /2-5^g*  Total  Depth:  J  j .  G  / ' 


XLZ 


Zl.  o 


LEL  o  o  o 


o.  o 


Measuring  Point:  CLAitc  C  -fof  o£  _ 

Equipment:  |G£c4C  50<?MK^S|6ur  Pvxwtg _ __ _ ____ 

WELL  VOLUME  ( *  u^e  appropriate  values  in  table  for  each  code  letter 


Y  well  Depth  Screen  Bottom 

0.  t>  ^  1  x  [  (I  WL  k.  .1 


Depth  Water 
/  Z-  (o 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

0.  6^  ~1x  r  (HI/-  \  1-1  *°’s’  ~ 

WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water  Removal 


Gallons  of  Water 
(well) 

/  7..  S*  ~J 


Gallons  of  Water 
(annulus) 
/!?* 


_ (well) 

_ [  (I 

MEASUREMENTS 

Well  Purging  . 


(annulus) 

/3.JT 


jr  = 


Total  Gallons  to 
be  Removed 

1 


Actual  Gallons 
Removed 

I  /  3  O 


Time 

/r^r 

/f»vo 

/?3o_ 


Number 
of  Gallons 
Removed 

/?■£ — 
/  3  C7 


pH 

.5“,  Go 
«>1 


Conductivity  Temperature 


Turbidity 

/o 

/9o 


Post  Sampling 
/  T2  _ 

SAMPLING 


Sample  ID 
IttOOZ^Yf 


Analysis 
-fyiAL-  /*g4A(C 


Volume 

(ml) 

1  4- 


Filtered 


Well 

Annulus  * 

V  well 

dia 

V  annulus 

1.5" 

O.lOeal/ft 

4.0 

0.29aal/ft 

6.5 

0.46gal/ft 

2" 

7.25 

0.59gal/ft 

0.17gal/ft 

7.75 

0.69gal/ft 

8.25 

0.79gal/ft 

8.25 

0.64gal/ft 

4M 

10.25 

1.06gal/ft 

0.66gal/ft 

12.25 

1.63gal/ft 

6" 

12.25 

1.41gal/ft 

1.5gal/lt 

Preservation 

•***'<- 

i//7g/£ 


Container 
/Z-  f{0££_ 

/t- 


Time 

J_22v 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 

IaJ£LL  Pv  (Z'Crtgp  t*,  IYH  Ut  t"fH  ${}£(/€  QUJ&fL. 


*  Assumes  30%  porosity 


ArthirD  Little 


Date  Sampled:  2-  ~ 

Depth  to  Water:  %  1 


Monitoring  Well  Sampling 
Data  Sheet 


Sampled  By: 

Total  Depth:  3-V-  V7  ' _ 


Well  No.  aauj^Z-S 
Client  ^SACC- 
Project  /v\grAo  g 
Case  No. 


~l,\.  o 


LEL  o  ° 


PID  o*  ° 


© 


Measuring  Point:  "foP  t>^  ^-cSgrrZ- _ _ _ 

Equipment:  /.S"'  d>  t-  (  6"  ) 

WELL  VOLUME  ( * 1156  apProPr'a^e  values  in  table  for  each  code  letter 


Y  Well  Depth  Screen  Bottom 

V-  L>U  1  X  [  (\  ] 


Depth  Water 

W~1 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

Y  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

x  [  (I  TElF  1  '  1  ^  ° 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water  Removal 

^  .  «  I  ljl  .  ff 


Gallons  of  Water 
(well) _ 

/»■  2-  I 


Gallons  of  Water 
(annulus) 

l  //•  i 


(•well) 
/?•  2. 


(annulus) 
//•  2. 


Multlnler 

I]  x  (T1  = 


Total  Gallons  to 
be  Removed 

/O’? 


Actual  Gallons 
Removed 

//<? 


Annulus  * 


dla  V  annulus 


4.0  0.29eal/ft 


65 


2«  7.25 

,17gal/ft  7.75 
8.25 


18.25 
10.25 
12.25 


12.25  1.41gal/ft 


SAMPLING 


Sample  ID 


Volume  Filtered 

Analysis  (mb  (\^ 

1*1-  a 


Preservation 


Container 


Time 

/Z/S~ 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 


*  Assumes  30%  porosity 

Signature  #  £_  a/c 


Date  TrlJ'H  7  No.  of  Bottles  2^ 


LEL  » * t 


o  •  *Z- 


-  - -  “  [Well  No.  ( 

Monitoring  Well  Sampling  client  ^  ± 

Arthir  D  Little  Data  Sheet  I  Project  <=*€>£>  €> 

Case  No.  ^ 

P^ate  Sampled:  ~~ci  *3> _ Sampled  By:  (g^gp MAM&H'Ttr'J 

Depth  to  Water:  //•  06  Total  Depth.  3  £  .  ?£ _ _  I 

02  |LEL  »of  [pip  °<7- _  1 

Measuring  Point:  gLAtx  f*&<ziC  •foP  e^-  _ \ 

Equipment:  is"  *P  24?i<-  _ 

WELL  VOLUME  ( *  use  aPProPr*at®  values  in  table  for  each  code  letter) 

V  well  Depth  Screen  Bottom  Depth  Water  (welO  , 

_ i  i.u  l«  [  n  t-Zrr _ I  - 1 _ '1U. — I  )]=  T  /g-  ?  —I _ 

ANNULAR  VOLUME  (ASSUME  30%  POROSITY)  _ 

Depth  Gallons  of  Water 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal  (annulus) - ( 

_ i  o.kH  U  r (I  l-i  I)1"1  g ••»  ' 

WATER  TO  BE  REMOVED  Total  Gallons  to  Actual  Gallons 

Gallons  of  Water  Gallons  of  Water  Removal  be  Removed  Removed 

(well) - ,  - (annulus) -  | - yyy - 1  j  JJ ^ 

[(I  /».3  1+1  /?..  2 _ 1  )1  X  I — — I  =  1 - Li  3  -»  1  -- 

MEASUREMENTS  ^el‘-  /T  — 

.  V  well  dla  V  ann 

Well  Purging  _  ^ - 


V  well 
o  *  G  G 


Depth  Water 
/t~l 


Gallons  of  Water 
_ (well) _ 

3  I 


Gallons  of  Water 
(annulus) 

I  /  2-  •  Z 


(annulus) 
•  Zl  1 


S-  I  = 


Total  Gallons  to 
be  Removed 

/  7  -s  '  ~ 


Actual  Gallons 
Removed 


Time 

J^/S 


Number 
of  Gallons 
Removed 
O 

/  /  o 


PH 

6-Y8 

V> 


Conductivity  Temperature 

.  p  2,*/  yo.  0* 


Turbidity 

>? /9 

>?99 


Post  Sampling 

/7  3c?  //o 


SAMPLING 


Sample  ID  Analysis 
\  NlOiWfl  tM To-tac  /^tTYAc 


frY/ 


Volume 

(ml) 

i*t>o 


3- S' 


>JVL 


_J  L 

/  /  « 

g - 'J 

Well 

Annulus  * 

V  well 

dia 

V  annulus 

1.5" 

O.lOeal/lt 

4.0 

0.29eal/ft 

63 

0.46gal/ft 

2" 

725 

0.59gal/ft 

0.17gal/ft 

7.75 

0.69gal/ft 

8.25 

0.79gal/ft 

8.25 

0.64gal/ft 

4" 

10.25 

1.06gal/ft 

0.66gal/ft 

12.25 

1.63gal/ft 

6" 

12.25 

1.41gal/ft 

1.5gal/ft 

Filtered 

(Y/N) 


Preservation 
AlrrHi L 

Ajtt£d±  dH  Hl. 


Container 
jt  UDPC 
It 


Time 

L3JS_ 

/  wjr 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 
KiATE*'  *«OD  HA-5  QOt>6-  . 


*  Assumes  30%  porosity 

Signature  _ 


Date  V-/W7  No.  of  Bottles  ~Z- 


Monitoring  Well  Sampling 
Data  Sheet 


ArthirD  Little 


Date  Sampled:  Piwuwi 

Depth  to  Water:  Total  Depth:  ?/. 


7 - rT7 - -  n  l  I  location 

Sampled  By:  Cr^j 1H1  xA*  ^4 


LEL  o  o  o 


PID 


Measuring  Point:  r; rv^LC  <o<?  &£_  _ _ 

Equipment:  6<Wu  (3*  1 _ - _ 

WELL  VOLUME  ( *  1156  appropriate  values  in  table  for  each  code  letter 


V  well 
P«  Cr  0 


Depth  Screen  Bottom 


Depth  Water 

/8-H 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

8.*  _ 


Gallons  of  Water 
_ (well) _ 

8_°L _ 


Gallons  of  Water 
annulus 


WATER  TO  BE  REMOVED 

Gallons  of Water  GaUons  of  Water 


Removal 


(well) 

8.^ 


[  (L_8J 


MEASUREMENTS 

Well  Purging  Mii  .  r 


(annulus) 

/r.  7 


Multlnler 

ii.m  = 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


Annulus 


dia  V  annulus 


Time 


Number 
of  Gallons 
Removed 


Conductivity  Temperature 
,  i  / _ 


Turbidity 

■99  9 


Well 


V  well 


4.0 


6.5 

2«  7.25 

.17gal/ft  7.75 
8.25 


8.25 

«"  10*25 

0.66gal/ft  12 .25 


6"  12.25  1.41gal/ft 

1.5gal/ft 


SAMPLING 


Sample  ID  _  Analysis 
HM03P5V  M  Tp-Tal-  MgTftfe 

-  -  - 6(1  /H 


Volume 

(ml) 

I  (jO  O 


Filtered 
(Y/N) 
A / 

y 


Preservation 


Container 


N°i“  wdl 

(fAv^o-^i  t£r*<r4CV  o~j  •l-'T  ^  HArT,<' 

\ 

*  Assumes  30%  porosity  — * 

cio„a,„r>  Dale  I'M  ~3  No.  of  Bottles  2-  . 


Arthur  D  Little 


Monitoring  Well  Sampling 
Data  Sheet 


k - L - i 

_|ate  Sampled:  2  -li'IZ 

Sampled  By:  gu,MUujool> 

Depth  to  Water:  2  ^ 

1 

Total  Depth:  /  2  /■  9  9  7 

^2 

LEL  £>©  0 

PID  - — 

Measuring  Point:  %Lag<  o £  _ 

Equipment:  JgA-ti 


Well  No.  aa^o-  ?o  o 


Client  US.A£TC- 


Project  f=-f  A\g/yp£ 


Case  No.  fe'?o <0* 


LOCATION 

2>*  7»* 


ilc^rc 


WELL  VOLUME  ( * 1156  appropriate  values  in  table  for  each  code  letter) 

^  Gallons  of  Water 

V  well  Depth  Screen  Bottom  Depth  Water  _ (well) 


[  (I  ~L2jH  1  -  I  O  □  )  j=  1  <£  ?v2. 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth  Gallons  of  Water 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal  (annulus) 

S>.  (p«Y  lx  [  fl  /3  2.P  1-1  I  )  1=  CX^X - 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 

_ (well)  (annulus) 

[  (I  6.7-3  ~~|  +1  /gG_Z])]x 


Removal 

Multlnler 

nFn 


Total  Gallons  to 
be  Removed 

=  I 


Actual  Gallons 
Removed 


l 


MEASUREMENTS 

Well  Purging  , 

Number 

of  Gallons 

Time  Removed 

ir^h-tyn  O 


~TT’ 


to 


.1" 


Conductivity  Temperature 
i2£2-  //?- 


£±J_2 


L&3- 


PostSampHng 


//■  (_  o 


,*13 


'2:2- 


'T--1 


Turbidity 

>212- 

222 


?tfO 


Well 

Annulus  * 

V  well 

dia 

V  annulus 

1.5" 

O.lOgal/ft 

HI 

0.29eal/ft 

6.5 

0.46gal/ft 

2" 

125 

0.59gal/ft 

0.17gal/ft 

7.75 

0.69gal/ft 

8.25 

BMH 

8.25 

0.64gal/ft  I 

10.25 

0.66gal/ti 

12.25 

1.63gal/ft 

6” 

12.25 

1.41gal/ft 

1.5gal/ft 

SAMPLING 

Volume 

Sample  ID  Analysis  (“1) 

t\MD3DbVPf  T<ShSL~*lZz.  —22*2— 
T  lMflaOD^H  PWLisiO 


Filtered 


(Y/N)  Preservation 

>*  M7MIC 


fapO 


LbMf  Actrt*.  *Aj£lkV  f*oo 


s' 


r>  )$actrt£  > r^CI’AC  /Qfto 

U)iDoqsi^M _ 


X 


1D0HS12H 


Container 
It- 

AJlffi-ic  l±  ttlUL, 

rfrxMc  £tj±±  r<- 

rJi-rMc  pH 


Time 

(*f*± 


/**fO 


/'/‘‘TV 


tiSUO 


C1L2) 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 

00  (sAcvc.oaJ$  o*J  1  -'tu-*??  ftf)  faoiA  ysinAII*** 

,-y^  Ms* i»\/eno  o~r  3 


*  Assumes  30%  porosity 


Signature 


Bale  No.  of  Bottles 


Arthur  D  Little 


Date  Sampled:  ^ 


Depth  to  Water:  1 1  •  Tr  1 ' 


LEL 


Monitoring  Well  Sampling 
Data  Sheet 


Sampled  By: 


Total  Depth: 


Well  No.  ) 


Client  OSAec- 


Project 


Case  No. 


Measuring  Point:  | ^L/KX  MfttttC  Tap  p-P  _ 


Equipment:  [.5'*  \x>'X£pvod  £ai»-  U£iJ(^Th) _ _ 


WELL  VOLUME  ( *  1156  appropriate  values  in  table  for  each  code  letter) 

Gallons  of  Water 

V  well  Depth  Screen  Bottom  Depth  Water  _ (well) 

I  g.  to  fr  1  x  [  fl  z±M  I  -  I  lUj.  1 )  1=  1  Lb  2 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

O-UH  I  X  [  fl  7±$  1  -  I  ^  O 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water  Removal 

(well)  _ (annulus) _  Multlpler 

[ (i  ll?  1  +  mn-E]  = 


Gallons  of  Water 
(annulus) 

/gyf  I 


Total  Gallons  to 
be  Removed 

7JZ 


Actual  Gallons 
Removed 

7v  °  I 


Annulus  * 


dia  |  y  annulus 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.)  9**r*cf' 

1 00  £tAvudaJ5  ft €'^\T€X)  dA/  //**  Ft+’t* 

jju/WK-  ^ouu£C/-t  t-Ttf  -6° 

"■Assumes  30%  porosity 


Signature  ^  f?/\/  £wt  7 


No.  of  Bottles 


Ordnance  Demolition  Area  Field  Forms 


Appendix  E-1 : 


Ordnance  Demolition  Area  Soil  Boring  Logs  and  Monitoring 
Well  Installation  Logs 


Artlur  D1  Little 


Soil  Boring  Log 


Case  No. 


IU 


[He  Complete  i(  Z~£~lct'$ 


lole  Diameter  f.|' 


Casing  Size  tf-S- 


Boring  j^gptli  £S*  o  _ 

Sampling  Method  z’  ^ 


Contractor  A-T^C _ 


Drill  Method  fbHouQ  S-fcrn 


Type  Of  Uig  Mas ntT  pruu^  t?~S~7 


I  ecologist  M  t  6|rg< 

Sf±j  H 


SAMPLE 

Plows 

Total 

Type 

and 

number 

Interval 

Recovery 

Per 

6" 

Organics 

(ppm) 

r\)  Q 

s.$l5lr 

“  llF' 

_ _ 

0-0  - 
>  z.o 

l  •*-V 

lo 

It 

18 

1 

0  JO  ^ 

t 

GEOLOGIC  DESCRIPTION 
Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 
sorting,  moisture,  compaction,  indication  of  contaminants 
(unusual  odor  or  sheen),  and  general  stratigraphic  description 

.p—0.^  rAodflfv^Jtc  \(e^«»J*‘S^V)(TXA)ri  tost*- ^|t|  (  __ 

i^Jio«.U  icrAedSarvcI^ca.  OC^ilS, 

flojz-l-?'  Wl ottlod,  primer i V«£  darV. 

h+  k>r«?u>r>  5>ffL.5/£  — 

*bor\u  so rW  ^  Vr^^jjub- 


l  Ho  It  HAia.«A£#-  I>age_l_c.r_Z^ 


*)*  $tur t  £?%»** 


Artlur  D  Little 


Soil  Boring  Log 

Continuation  Page 


SAMPLE 

'I'ype 

and 

number 

Interval 

Recovery 

Blows 

Per 

6" 


Total 

Organics 

(ppm) 


Borinti  No.  60 A 


ring  Log  [Client  _ 

°r, _  Project  aiCA  P  (= 

ition  Page  -  J  - ,  — - 

Case  No.  o°i 

GEOLOGIC  DESCRIPTION 
Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 
sorting,  moisture,  compaction,  indication  of  contaminants 
(unusual  odor  or  sheen),  and  general  stratigraphic  description 


D  t>F  go/2-/ AJ  Cs 


Artlur  D  Little 


Date  Start  t/^S'1^3 _ 


Dale  Complete  j  {  zS  y? 


Soil  Boring  Log 


Contractor  _ _ _ 


Drill  Method  Sre*  Aoc^cfi. 


ScaIe  I _ SAMPLE _ |  plows  Total 

1'ype  Per  Organics 

Feet  a»d  1,,tcrvaI  Uecover>'  6"  (p,)nl) 

number 


CHeM- 

aC 
A M 
yco- 


LHt* 

!•■» 

it 

1.0 

*&> 

-ft-* 

Boring  No.  oc>A 


Client  OS A£^ 


Project  f=T.  MBAtC 


Case  No.  fc’fod,*) 


^  LOCATION  _ 

S' 

/  ,C[ 


wi«r 


#  J 

rAcegST 


j~yjz  r/t  Ai&vu~. 

rfr>€  J  LOfitoz  ,  font!'*/ 

wer 

o.  8  -/•  p  U(t f*rr  6-&ZY  a/?  $tLT  4/rt>  tt-H 
Wit* 

Csf>1  _ 


Artliar  P  Little 


Soil  Boring  Log 

Continuation  Page 


Boring  No.  &D4 


Client  OS 


Project  FT. 


Case  No.  U<bOG>ci 


SAMPLE 

Type 

and 

number 

Interval 

Recovery 

Blows 

Per 

6" 


GEOLOGIC  DESCRIPTION 

Total  Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 
Organics  sortjng>  moisture,  compaction,  indication  of  contaminants 
(PPm)  (unusual  odor  or  sheen),  and  general  stratigraphic  description 


ArtJur  D  Little 


Soil  Boring  Log 


Boring  No.  um 


Client  fC 


Case  No.  £-?e>  £  ? 


Date  Start 


Date  Complete  rjzfeM'V 


Contractor  A  TitST  £- _ 

Drill  Method  -ffeM.**** 


Hole  Diameter  M* _ Type  Of  Rig  ^vu>o»n_e  [  3* 

Casing  Size  (,»♦  fj.s.  ph<t€E.  Drilling  Additives  _ _  l  ^ 

Poring  Depth  [  (, .  o ' _ Geologist  &.  /J*hJ Crt'/~rs>'J  _ _  's»* — ► 

Sampling  Method  1* y  2*  Sfur  ,  fY» /b  4fr**€* ,  3*"  *****  _| _ L! _ 

”  ,  |  SAMPLE  mows  I  t«i«i  I  GEOLOGIC  DESCRIPTION 

Scalc  Tyn'e~] — - 1 -  pcr  n  1  .  Unincd  Soil  Class  ID,  color  (Munsell  System),  gram  size, 

*n  aU(j  Interval  Recovery  r8anics  sorting,  moisture,  compaction,  indication  of  contaminants 

Ftet  number  (unusual  odor  or  sheen),  and  general  stratigraphic  description 


ArthirD  Little 


Soil  Boring  Log 

Continuation  Page 


Borine  No.  C>kA  7 


Client  vj  5  ArEX. 


Project  j=r  »tCAP€ 


SAMPLE 

Type 

and 

number 

Interval 

Recovery 

Blows 

Per 


GEOLOGIC  DESCRIPTION 
Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 
sorting,  moisture,  compaction,  indication  of  contaminants 
(unusual  odor  or  sheen),  and  general  stratigraphic  description 


Aitlur  U  Little 


Monitoring  Well  Design 


boring  No.  ob  4  1 


Client  OSAfec. 


Case  No.  (p^o.4) 


Date  Start  I  Date  Complete  //zj-/ 93  |  Hole  Diameter  '  |  Casing  Size  Q,*  vfu 


|  Boring  Depth 


Type  Of  Rig  tog&Wje.  r><t.\ v, »-  n-s~7  |Grout  method  <^py<gxt,g  0 _ _ 


Datum  Development  Method  Be  & 


Notes 


gcale  _ SAMPLE _  'Well  Construction  Diagram 

•  Type  I  Total  I - Stratigraphy - 1 


anil  Organics 

number  (ppm) 


Annulus 

Well 


•Construction  Specifications 


y  1  Elevation  Top  Of  Casing _ 

Elevation  Top  Of  Riser  Pipe 


(See  Boring 
7— 4f°g  f«r 
/Retail) 


Elevation  Ground  Surface 


(surveyed  elevations) 

(depth  from  ground  surface) 

il 

Type  of  Surface  Casing 

I.D.  Surface  Casing  <e'r _ 

Type  Of  Riser  Pipe  PVO  (jjetf.  Vo) 
I.D.  Riser  Pipe  _ 

Diameter  Of  Borehole  /.  /  [ _ 

Type  Of  Backfill  _ 

Type  Of  Seal  fi^J7o^"Z£ 


Depth  To  Top  Of  Seal  /.  s  * _ 

Type  Of  Sand  Pack _ 

Depth  To  Top  Of  Sand  Pack  •?.£>' 

Type  Of  Screen  MAX£fJ£  £}[£- 

Slot  Size  P » c •>_!_}_ _ 

I.D.  Screen  V" _ 

Screened  Interval  /o.  0  ' 


Depth  To  Bottom  Of  Well  /S’.  ■ 


Depth  To  Bottom  Of  Borehole  /S’  & 


Artlur  D  Little 


SAMPLE 


Type  Total 

and  Organics 

number  (ppm) 


Monitoring  Well  Design 

(Continuation  Page) 


Well  Construction  Diagram 

I - Stratigraphy - i 

*  Annulus-  ‘ 


Bormc  No.  opA  Atw-  1 


Client  vj  S 


Project 


Case  No. 


Notes  and  Comments 


f  \cX^  C-A-T<olvi 


°vk  H.o 


- 

_ 

f  f-0 

6  ce^e^Jt  'TYf*  Jt  " 

/*,  J 

ifi  tfSt) 

LTTCC  - 

Tvfle 

}£*<*'*  **£ 

tetto  -  tfA+iViAt- 
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Boring  No.  ot>A  /v\w .  *_ 

Artlur  D  Little 

Monitoring  Well  Design 

Client  \)  t  Ar&  <- 

Project  pt.  AtElAji  £. 

. 

Case  No. 

^fcpate  Start //ts"/l^  Date  Complete  //2.5/fJ  Hole  Diameter  /./'  Casing  Size  £  *  t/5.  /ft 

- j  —  _  *  _  -  ^  -  -  -  *  - 


Contractor  A-  T<r4. 


Geologist  ■  */+*<r*tr* 
Boring  Depth  /s~>  0  ' 


Drill  Method  Sr£^j \  [gg?c 


Type  Of  Rig  rheg/L-e:  /vg/z-z- 


Grout  method 


Datum 


Development  Method  -r» 


Notes 


Scale 

in 

Feet 


SAMPLE 


Type 

and 

number 


Total 

Organics 

(ppm) 


Well  Construction  Diagram 
Stratigraphy 
rAnnuIusi 
Well 


Construction  Specifications 


0  J 

1.0 

l 


MO* 

irfO 


0-0 


h -no 


-<L* 

I 

-t<> 

.7.0 

ii 


CHtt* 


o.o 


*  T 

1 
1 


T 


7 

A 

!| 


<7 

-7k; 


t 

«  • 


rSS5f 


(See  Boring 
Log  for 
detail) 


Elevation  Top  Of  Casing 


Elevation  Top  Of  Riser  Pipe 
Elevation  Ground  Surface 


(surveyed  elevations) 

(depth  from  ground  surface) 


Type  of  Surface  Casing  ST  Gel-  P/j*£, 
I.D.  Surface  Casing  €* _ 


Type  Of  Riser  Pipe  ffr  / 

I.D.  Riser  Pipe  V" _ 

/ 

Diameter  Of  Borehole  /«/ 


Type  Of  Backfill  6iZ*(>  "f 


Type  Of  Seal  7gr 

Depth  To  Top  Of  Seal  _ 


Type  Of  Sand  Pack _ 

Depth  To  Top  Of  Sand  Pack  :?.z>' 


Type  Of  Screen  A*ACffk[£_  SZ&rtjPjfrt- 

Slot Size  fi.fi/  f _ 

I.D.  Screen  u 

Screened  Interval  /V.  *-*/•£>' 


Depth  To  Bottom  Of  Well 

Depth  To  Bottom  Of  Borehole  //•  ^ 


Page _ /  of  ^ 


Boring  No.  vl>A  /uu>  -  Z- 


Monitoring  Well  Design  client  • 

Artful'  D  Lillie  (Continuation  Page)  Project  f^t-.  — 

Case  No.  t &G>3 


Monitoring  Well  Design 


Boring  No.  opA 

ArtlurD  Little  Monitoring  Well  Design  Client  t - 

Project  f=T  /yv£At>  E 

_ Case  No.  _ 

DateStart  \\l_uj_4?  Date  Complete  //^/?g  Hole  Diameter  |  -  f  * _ Casing  Size  ^  "  #,r.  4v  6F* 

Contractor  A-fgi.  I  Geologist  &>.  A/C<?ufrf/ro^ 

Drill  Method  qou*u/  AvKTgfl-  Boring  Depth  /£,.p  _ _ 

Type  OfRig  M»6aC  frfctut,  _ Grout  method  Fovr^t-tz _ 

Datum _  Development  Method  -pb  be:  vet- 


Type  Of  Rig  m»6u6  bfoU-  tt-X* 
Datum 

Notes 


SAMPLE 

Type 

and 

number 

Total 

Organics 

(ppm) 

[}  . 

C £° 

o.o 

• 

Well  Construction  Diagram 

- Stratigraphy - 1 

r  Annulus -i 
Well 


I.  0  I  id 

I ?•  ; 

e  <  !  ■ 

5*:S:\ 


Construction  Specifications 


(See  Boring 
Log  for 
^detail) 


Elevation  Top  Of  Casing _ 

Elevation  Top  Of  Riser  Pipe _ 

Elevation  Ground  Surface _ 

(surveyed  elevations) _ 

(depth  from  ground  surface) 

Type  of  Surface  Casing  7~** 

I.D.  Surface  Casing  (>  " _  _ 

Type  Of  Riser  Pipe  PYC  Y*}  — 

I.D.  Riser  Pipe  V" 

Diameter  Of  Borehole  /»  / _ 

Type  Of  Backfill  Ort-ov  T _  “ 

Type  Of  Seal  ^e.^T*^irC  Cj/ljPS 
Depth  To  Top  Of  Seal  _  ” 

Type  Of  Sand  Pack _ 

Depth  To  Top  Of  Sand  Pack  I,/** 

Type  Of  Screen  rl  kOfj/Jti  SUHTtA  PYC  _ 

Slot  Size  >•*/  f _ 

I.D.  Screen  ¥  v 

Screened  Interval  f£.  *  '  -  S » «* 7 

Depth  To  Bottom  Of  Well  /X.  o 

Depth  To  Bottom  Of  Borehole  /<■.  ' 


JIithirD  Little 


Monitoring  Well  Design 

(Continuation  Page) 


Boring  No.  OP  A  M iao-  3 


Client  USAE-4-  » 


Project 


SAMPLE 


Type 

and 

number 


Well  Construction  Diagram 

■ - Stratigraphy - i 

'  -Annulus-  ' 

Well 


.  Notes  and  Comments 


?[C|C^:T  f=tCrv|tA<<*^i 


^.0  „  -  ¥* 

\  7-*°  / 


7.y|  7.*’ 

’  \ 

C(rA€.t^i  c.  o 

c?  r*©  _ 

m 

z-  ?c<L'rc*'^  7T 

IrO  !i,i  G*A'iUL*''c  ££(*>rt«tr£  . 

/T  - 

CAC-I'Y 

crtifS 

-  c*u-4u>  £Wi )nz*SA<e*TA<. 
X&crfri  i~ots}6f  t***f'«*/Yf 
t>*(L€  G tW>  AAS-Ol»<*  " 

(z&ArSOut*  BC(*T**HTf  ““ 

C&Igo-'  cfs  CffcA*iU4*AnC 
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Appendix  E-2: 


Ordnance  Demolition  Area  Monitoring  Well  Development  Logs 


ODAW'N  - )  w 


ArlhirD  Little 


Date  Developed:  A//? /i*> 


Depth  to  Water:  S'-  2. 2_ 


Monitoring  Well 
Development  Data  Sheet 


Developed  By: 


Total  Depth: 


Measuring  Point:  JoU>k  ok>  PVC  Ri&er 


U-Zl 


lu 


Client  \J  SA?,.C _ 


Project  pn~h£40€_ 


Case  No. 


LOCATION 


/O&Wi 


WELL  VOLUME  (  *  use  appropriate  values  in  table  for  each  code  letter) 

Gallons  of  Water 

V  well  Depth  Screen  Bottom  Depth  Water  _ (well) 


O 


Depth  Screen  Bottom 

ri  ITT 7  1 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annalus  Depth  Screen  Bottom  Bottom  of  i 


Bottom  of  Seal 

s.7r 


i.m 


Gallons  of  Water 
(annalus) 

“7777?  I 


WATER  TO  BE  REMOVED 


Gallons  of  Water 

(well) _ _ 

[  (I  7-2T i  I 


MEASUREMENTS 


Gallons  of  Water 
(annulus) 

//-AT 


Removal 

Multipier 


Total  Gallons  to 
be  Removed 

TJZaJ— 


Actual  Gallons 
Removed 


TABLE 


Time 

1HOC 


/ 


Number 
of  Gallons 
Removed 
0.0  gallons 


PH 


Conductivity  Temperature 


Annalus  * 


dia  V  annalus 


6.5 


2"  7  25 

.17gal/ft  7JS 
8.25 


O.AiJ 

.66gal/ft  1025 


12.25  1.41gal/ft 


Depth  to  Sediment:  Before  After  ~ 


Type/Capacity  of  pump  f/a Mol  J  fCtfcC 


Pumping  Rate  — — ^  Recharge  Time 


Time  to  Develop  Well:  Start  Finish  /  6  0S_ 


COMMENTS  (include  description  of  water  removed) 

Jif  90 

/STO  M 't*** 

*t  -1 


Duration  /  uO_ 


Mkjeoey.<s  yz, 

_  G>.  o  z  t  __ 


*  Assumes  30%  porosity  lor  sand  pack 


I  Arthur  D  Little  | 


Date  Developed: 


Depth  to  Water:  (? .  1 C 


Monitoring  Well 
Development  Data  Sheet 


Developed  By:  lC6l/*frwoo 


Well  No.  ft  A 

Client  OlALC 
Project  Fm 


LOCATION 


Measuring  Point:  v/  eiJ  Vvt-- 


Notes: 


r*L>-A 


XO  Ser*K 


WELL  VOLUME  ( *  use  appropriate  values  in  table  for  each  code  letter) 

Gallons  of  Water 

\  well  Depth  Screen  Bottom  Depth  Water  (well) 

o<ll  I  zn»  lx  m  7Z7w  I  -  I  ?ru)]=  I  Z 77t  I 


Depth  Screen  Bottom  Depth  Water 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annalus  Depth  Screen  Bottom  Bottom  of  Seal 


[O 


Gallons  of  Water 
(annalus) 

uTug  | 


WATER  TO  BE  REMOVED 


Gallons  of  Water 
(well)  _ 


Gallons  of  Water 
(annulus) 


Removal 

Multipier 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


MEASUREMENTS 


Time 


Number 
of  Gallons 
Removed 
0.0  gallons 


30 


pH  ^Conductivity  Temperature 


TABLE 


Annalus  * 


dia  V  annalus 


6.5 


Turbidity 


2"  7.25 

.17gal/ft  7J5 
8.25 


4„  8.Z3 

0.66gal/ft  10-25 

12.25 


12.25  1.41gal/ft 


Depth  to  Sediment:  Before  ^  After 


Type/Capacity  of  pump  &<*■/  _ 


Pumping  Rate  *  Go  Recharge  Time  iD  tv  r 


Time  to  Develop  Well:  Start  /7J)3 


Finish  lS~w 


Duration 


COMMENTS  (include  description  of  water  removed)  ,  ... 


*  Assumes  30%  porosity  for  sand  pack 


ArtlurD  Little 


Date  Developed:  zllz/9^> 


Depth  to  Water: 


Measuring  Point: 


Notes: 


Monitoring  Well 
Development  Data  Sheet 


Client  oSAE£. 


Project  Ft. 


£fcSo»  T.&Wtferfe  LOCATION, 


'WAVS 


WELL  VOLUME  (  *  use  appropriate  values  in  table  for  each  code  letter) 

&£>  Gal 

V  well  Denth  Screen  Bottom  Denth  Water 


Depth  Screen  Bottom 


JSMm 


Gallons  of  Water 
Depth  Water  (well) _ 

m£ZH)]=  i  -7- &  i 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Dep,h 

V  annalus  Depth  Screen  Bottom  TLS55' Bottom  of  Seal 


Gallons  of  Water 
(annalus) 


\’Cb 


[(LI 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 

(well) _  (annulus) 

[  (I  ~J-t>  I  +  I  IML.  I 


MEASUREMENTS 


Removal 

Mnltinier 

151 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed  ' 


TABLE 


imSm 


Number 
of  Gallons 
Removed 
0.0  gallons 


Conductivity  Temperature  Turbidity 

.120  Q.C 


o,  or 


O  -  os’ 


■e>S- 


Depth  to  Sediment:  Before  — After  • — 


Annalus  * 


V  well  |  dla  V  annalus 


6.5  0.46gal/ft 
2"  7.25  0.59gal/ft 

0.17gal/fl  7.75  0.69gal/ft 
8.25  0.79gal/ft 


411  8.25 

•66gal/ft  1025 

12.25 


l/ga312'2S|L4l8al/rt 


Type/Capacity  of  pump  tofcwvtaC 


Pumping  Rate  •'vj- >A\r\  Recharge  Time  doocl 


Time  to  Develop  Well:  Start  /0QO  Finish  /  lS-^  D 


Duration 


*  Assumes  30%  porosity  for  sand  pack 


1 1-  L 

•H  f  5 t A 


Appendix  E-3: 


Ordnance  Demolition  Area  Monitoring  Well  Sampling  Logs 


AithirD  Little 


Monitoring  Well  Sampling 
Data  Sheet 


Sampled  By: 


Total  Depth:  /  .  r^~ 


ate  Sampled: 


Depth  to  Water:  5 


o2 


Measuring  Point:  4-f  7 »?>*/-  fvc, 


Equipment:  r^pt^A/  6* 


WELL  VOLUME  ( *  1136  appropriate  values  in  table  for  each  code  letter) 


Well  No.  on 


Client 


Project  Yh 


Case  No.  logoff 


LOCATION 


C  V 


V  well  Depth  Screen  Bottom 

V±k  lx  [  (I  TEZH  1 


Depth  Water 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

1  /.o£  I x  [  (1  TEIEEl  i  - 1 . aS.:'s_H 


Gallons  of  Water 
(well) 

irfs~i 


Gallons  of  Water 
(annulus) 

~jaS?  1 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 


(annulus) 

I' >31 


Removal 

MjJlikter, 

131  = 


Total  Gallons  to 
be  Removed 


MEASUREMENTS 
Well  Purging 


Actual  Gallons 
Removed 


Annulus 


Number 
of  Gallons 
Removed 
O 


Conductivity  Temperature  Turbidity 


V  well  I  dia  y  annulus 


O.lOgal/ft  14.0  0.29eal/ft 


6.5 

2«  7.25 

0.17gal/ft  7.75 

8.25  1  0.79sal/ft 


8.25 


12.25  1.41gal/ft 


SAMPLING 


ISfi VBr  Ana,ysk 


Volume 

(ml) 


Filtered 

(Y/N) 


Preservation 


Container 


rtfZ TiUm 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 


Assumes  30%  porosity 


Signature 


No.  of  Bottles^ 


Arthur  D  Little 


Well  No.  OQA- 

Monitoring  Well  Sampling  client 

Data  Sheet  jProject  f=-t 

Case  No. 


Sampled  By:  ugBggA/  ftq 

Total  Depth:  !(,.?/  _ _ 


o  .  V 


Date  Sampled:  £  7^  j  ^ 


if 

Depth  to  Water:  .  Cp 


02  Z*  .  ^  LEL  fc>  0  o 


Measuring  Point:  lUeli-H  pvc-  _ ■ 


Equipment:  f  0  Aa<^  ,  "T  &H-*>  ^  ‘-<£rr^- _ _ 


WELL  VOLUME  (  *  us6  appropriate  values  in  table  for  each  code  letter) 


LOCATION 

/****'  -  3 


& 

Aaw 


V  well 


Depth  Screen  Bottom 
X  [  (I  (<*  •?  1 


Depth  Water 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

i  m  u  [ <i  tt-f  i -i  i-° 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water  Removal 


(annulus) 

/  T  *  V _ I  )  ]  x 


Gallons  of  Water 
(well)  _ .... 


Gallons  of  Water 
(annulus) 

)]=  I  lEx  I 


Total  Gallons  to 
be  Removed 


MEASUREMENTS 

Well  Purging 


Number 
of  Gallons 

Removed 

O 


PH  , 


Conductivity  Temperature  Turbidity 


o  Actual  Gallons 

Removed 

H  i  TE± 


Annulus  * 


V  well  I  dla  V  annulus 


1.5"  I 

0.10cal/ft  I  4.0  0.29ga!/ft 


6.5 

2"  7.25 

.17gal/ft  7.75 
8.25 


825 

4"  jq  25 
•66gaI/ft  12^25 


1.41gal/ft 


SAMPLING 


Sample  ID  Analysis 


Volume 

(ml) 


t  rv* 


Filtered 

(Y/N) 


Preservation 


Container 


6  iM06t>7,y£  ictSLosfvf _ 


Htse*  z~ 

l  lC 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 


*  Assumes  30%  porosity 


Date  ~2  \vj  *i ? 


No.  of  Bottles 


Arthur  D  Little 


ate  Sampled:  z-/c.j-  f*l£ 


Depth  to  Water:  S  •  *72- 


02 


Monitoring  Well  Sampling 
Data  Sheet 


Well  No.  o 


Client 


Project 


Case  No. 


Sampled  By: 


Total  Depth:  i 


LOCATK 


PID  f>° 


Measuring  Point:  •* r^r  SZf&m  a*~  t  »*■)*-  lArrtft  0A}  LAsi* 


Equipment:  -+  r^r  €>Jh  t*e* —  _ 


WELL  VOLUME  ( * 1156  appropriate  values  in  table  for  each  code  letter) 

Ga 

V  well  Depth  Screen  Bottom  Depth  Water _  _ 

I  ±k  1  x  [  (I  /*?.  j  -  |  )  ]=  IZ 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth  Ga 


C 


~ve*M 


Gallons  of  Water 
(well) 

T-*n 


V  annulus 


Depth  Screen  Bottom 


Bottom  of  Seal 

(p  •  0 


Gallons  of  Water 
(annulus) 

/  -2-.  ifb  I 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water  Removal 


(well) 


(annulus) 

Lt^j±  ])]x 


Total  Gallons  to 
be  Removed 


5  = 


Actual  Gallons 
Removed 

7* 1 


MEASUREMENTS 
Well  Purging 


Time 

ttZ-P 


Number 
of  Gallons 

Removed 

V 


Conductivity  Temperature  Turbldjty 


Annulus 


V  well  I  dla  V  annulus 


1.5" 

O.lOeal/ft  4.0  0.29cal/ft 


6.5 

2n  7.25 
0.17gal/ft  7.75 

8.25  1 0.79gal/ft 


825 
1025 

0.66gal/Pt  12  25  |  L63„al/ft 


12.25  1.41gal/ft 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 


Assumes  30%  porosity 


Signature  _ 


iwrcwsfli 


No.  of  Bottles  xd 


Appendix  F: 


Soldiers  Lake  Surface  Water  Sampling  Logs 


Surface  Water/Sediment 
Sampling  Data  Sheet 


Date  I »»  / 


Client 


Project  *A 


Case  No. 


LOCATION  _ ,  _  ,  0 

Sampling  Location  Discription  LAVUg  At-ig*4 _ o  Lo>  \N-  ot _ _ 

Type  Of  Water  Body  - — - 

Channel  Width _ II! _ Channel  Depth _ i  ■‘15ft: - EsL  Flow - HI - 

Discharge  Points  (Y^  Location - 

Odors,  Surface  Sheen  -  - — 


LOCATION  DIAGRAM  (Indicate  orientation,  sampling  locations,  discharge/recharge  points, etc.) 


Est  Flow _ H_ 


<535 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated^N)  H-*>  gd £>& - 

Solvent  1  Used -  Solvent  2  Used 

Decontamination  Procedures  Used 


_ 

r  r-»N /«sr"  ' 

_ 


Other. 


f-A<t4tK-LY 

pfvip 


DI  Water  Rinse 
Solvent  1  Rinse 
Solvent  2  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


DI  Water  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Detergent  Wash 
DI  Water  Rinse 


TEMP 


SAMPLING 


WATER  CHARACTERISTIC 


pH 


COND 

*> ,  2. 


SAMPLE  MATRIX 


METHOD 


VOLUME 

(ml) 

1  <5 


FREE  CL' 
Y/N 


FILTERED 

(Y/N) 


TURB 
\  <- 


PRESERV. 


TIME 


TIME 


NOTES  TOTAL-  T WAT«n2  AT  *4  4  1**^' 

ALSO  cotLecreD  DOPUC/rre  SANPU&  <V}6Le,-H55  *Nt>  FieU)  BLArfJK  Tq&O-ISfr 


Signature 


Date  »/»«►/*  4  No.  Of  Bottles  -sT*. 


Page  _J _ of 


_  .  _  _  !iXg  Surface  Water/Sediment 

Arthir  D  Little  Sampling  Data  Sheet 

1  89 _ _ _ |  Case  No. 


Date 


Client 


LOCATION  ^  W"  1  .  . 

Sampling  Location  Discription  fo  /*4“»  o  <r>  d)-^  Goldie/ AAllQ»r,> 

Type  Of  Water  Body  - - - - - 

Channel  Width  ^  5  O  Channel  Depth _ UN* - Est.  Flow - ZZ - 

Discharge  Points  (Y/N)  Location _ - - - — - 

Odors,  Surface  Sheen  Aforoe. — observed 


LOCATION  DIAGRAM  (Indicate  orientation,  sampling  locations,  discharge/recharge  points, etc.) 


*** «VU_| 

Us' 


\  t tftfA 

%e\v> 


SAMPLING  PROCEDURE  M  \h  f  r 

Equipment  Used  (Calibrated  Y/N)  BoOuft  U  "*  lQ — C  C._ 

Solvent  1  Used -  Solvent  2  Used  - 

Decontamination  Procedures  Used 


-  Other. 


DI  Water  Rinse 
Solvent  1  Rinse 
Solvent  2  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


DI  Water  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Detergent  Wash 
DI  Water  Rinse 


GROUND  WATER  CHARACTERISTIC 


TEMP 


aim 


COND 

£>.¥  I 


FREE  CL* 
Y/N 


TURB 


SAMPLING 

VOLUME 

FILTERED 

SAMPLE 

MATRIX 

METHOD 

(ml) 

(Y/N) 

PRESERV. 

TIME 

W 

loco 

N 

i  LB 

i  l<Oft 

NOTES  LaUc.  4e>  a.  <Uy4K  -  S  k>eUco 

+of>  ©C  -swr-Cice.  A*-*  ice  auaer  ioa*  ~*t>  bor'e,  dovow 

4-U^euuiW.  4-Le  &  t»\eUeS  ®*f  »e.e  .  Supple  ccUe.c.4eJ  i«y*cA;a+eiy 

--Ju.weS  fJL  -W  ft.')  ^  *TT«  ^ 

Signature  £  .  JW. _  Date  1/H/IH  No.  Of  Bottles  2r _ 


c  vK^oun  i1*-*  ^  w 
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Appendix  G: 


Anne  Arundel  County  Drilling  Permits 


Appendix  G:  Anne  Arundel  County  Drilling  Permits 


FGGM  Area 

USAEC  Site  ID  Code  ' ; 

■■  County  :Penriit:!##ll?g 

DSY 

MW-200 

MW-201 

AA-88-9138 

AA-88-9139 

FT  A 

FTAMW-1 

FTAMW-2 

FTAMW-3 

AA-88-9132 

AA-88-9133 

AA-88-9134 

HHA 

HHAMW-6 

AA-88-9147 

ODA 

ODAMW-1 

ODAMW-2 

ODAMW-3 

AA-88-9135 

AA-88-9136 

AA-88-9137 

S’*  /CO  USE  ONLY 
DATE  Received 


-  DATEWELL  COMPLETED 


OWNER  _ 

STREET  OR  RFn  )astname 
SUBDIVISION.  _ _ 


WELL  LOG 


Not  required  for  driven  wells 


STATE  THE  KIND  OF  FORMATIONS 
PENETRATED,  THEIR  COLOR,  DEPTH, 
THICKNESS  AND  IF  WATER  BEARING 


DESCRIPTION  (Use  I  FEET 
additional  sheets  if  needed) 


DRILLERS  SIGNATURE 

(MUST  MATCH  SIGNATURE  ON  APPLICATION) 


NATURE  ON 


SITE  SUPERVISOR  (sign,  of  driller  or  journeyman 
responsible  for  sitework  if  different  from  permittee) 


STATE  OF  MARYLAND 

WELL  COMPLETION  REPORT 

FILL  IN  THIS  FORM  COMPLETELY 
PLEASE  PRINT  OR  TYPE 


Depth  of  Well 


(TO  NEAREST  FOOT) 


first  name 

SECTION  Z 


GROUTING  RECORD 


WELL  HAS  BEEN  GROUTED 
(Circle  Appropriate  Box) 

TYPE  OF  GROUTING  MATERIAL 


.TOWN. 


CEMENT 


BENTONITE  CLAY 


rS^Z.5 


NO.  OF  BAGS_ilr_  NO,  PF  POUNDS. 
GALLONS  OF  WATER  L$jC. 

DEPTH  OF  GROUT  SEAL  (to  nearest  foot) 


THIS  REPORT  MUST  BE  SUBMITTED  WITHIN 
45  DAYS  AFTER  WELL  IS  COMPLETED. 


COUNTY 

NUMBER  OZ~ 


PERMIT  NO. 

FROM  “PERMIT  TO  DRILL  WELL” 

A  EZE5EM  SF, 

28  29  30  31  '“32  33  34  35  36  37 


C I  3  I 

1  2 

PUMPING  TEST  _ 


HOURS  PUMPED  (nearest  hour)  V)  [I 

8  9 

PUMPING  RATE  (gal.  per  min.  \0  |  F  ! 
to  nearest  gal.)  11 

METHOD  USED  TO  X 

MEASURE  PUMPING  RATE  U±2x±LL. _ 

WATER  LEVEL  (distance  from  land  surface) 

BEFORE  PUMPING 


casing 
S  types  \ 
insert  ' 
appropriate 
code  , 
k  below  / 


CASING  RECORD 


STEEL  CONCRETE 

ejLl  foTT 

PLASTIC  OTHER 


MAIN  Nominal  diameter  Total  depth 
CASING  top  (main)  casing  of  main  casing 
TYPE  (nearest  inch)  (nearest  foot) 


OTHER  CASING  (if  used) 
diameter  depth  (feet) 
inch  from  to 


CIRCLE  APPROPRIATE  LETTER 
A  A  WELL  WAS  ABANDONED  AND  SEALED 
M  WHEN  THIS  WELL  WAS  COMPLETED 

E  ELECTRIC  LOG  OBTAINED 

_  TEST  WELL  CONVERTED  TO  PRODUCTION 
P  WELL 


I  HEREBY  CERTIFY  THAT  THIS  WELL  HAS  BEEN  CONSTRUCTED  IN 
ACCORDANCE  WITH  COMAR  26.04.04  "WELL  CONSTRUCTION” 
AND  IN  CONFORMANCE  WITH  ALL  CONDITIONS  STATED  IN  THE 
ABOVE  CAPTIONED  PERMIT.  AND  THAT  THE  INFORMATION  PRE¬ 
SENTED  HEREIN  IS  ACCURATE  AND  COMPLETE  TO  THE  BEST  OF 
MY  KNOWLEDGE. 


SLOT  SIZE  2. 

DIAMETER 
OF  SCREEN 


froV/ 

GRAVEL  PACK  i  V  *  . 
IF  WELL  DRILLED  WAS 
FLOWING  WELL  INSERT 
F  IN  BOX  68  / 


OEP  USE  ONLY 

(NOT  TO  BE  FILLED  IN  &Y  bRILLER) 
T  (E.R.O.S.) 


(NEAREST 

INCH) 


□ 


W  Q 

74  75  76 


TELESCOPE 

CASING 


LOG 

INDICATOR 


OTHER  DATA 


WHEN  PUMPING 


22  25 


TYPE  OF  PUMP  USED  (for  test) 

[>\]  air  P  piston  [T]  turbine 


I  |  i-j  other 

centrifugal  |  R  |  rotary  O  (describe 

27  s.  27  below) 


[j]  jet 


submersible 


PUMP  INSTALLED 


DRILLER  WILL  INSTALL  PUMP  YES  JSJQ 
(CIRCLE)  (YES  or  NO) 

IF  DRILLER  INSTALLS  PUMP,  THIS  SECTION 
MUST  BE  COMPLETED  FOR  ALL  WELLS 
EXCEPT  HOME  USE  v 

TYPE  OF  PUMP  INSTALLED  I — 

PLACE  (A,C,J,P,R,S,T,0)  I _ 

IN  BOX  -  SEE  ABOVE:  29 

CAPACITY:  I  T“ 

GALLONS  PER  MINUTE  LJ — — 1 — L. 
(to  nearest  gallon)  i— * n — — — — 

PUMP  HORSE  POWER  \£j  I 

37  41 

PUMP  COLUMN  LENGTH  p~"| — — - 

(nearest  ft.)  1111 

43  47 

CASING  HEIGHT  (circle  appropriate  box 

FtTI  x  and  enter  casing  height) 

■fi  above  I 

^9  \  LAND  SURFACE 


g~\  |  (nearest 

J _ I  foot) 


LOCATION  OF  WELL  ON  LOT 
SHOW  PERMANENT  STRUCTURE  SUCH  AS 
BUILDING,  SEPTIC  TANKS,  AND/OR 
LANDMARKS  AND  INDICATE  NOT  LESS 
THAN  TWO  DISTANCES  * 
(MEASUREMENTS  TO  WELL) 


cMunutmoY/.twr'NO.lF  ANY  - 

FI 

>P1647 

SEQUENCE  NO. 

(DP  USE  ONLY) 

BE  PUNCHED 

CARDS) 

7“ - \  ” 

STATE  OF  MARYLAND 
application  FOR  PERMIT  TO  DRILL  WELL 
please  print  or  type 

IS  |3  f 

1  *THIS  NUMBER  IS  TO 
IN  COLS.  3-6  ON  ALL 

STATE  PERMIT  NUMBER 


w 

EE 

i  zfr 

'  /9 

15  Last  Name _  ,ner  - p-pn - [  U  I  J3  " 

P[t  b-  5  O  Cl  (£- IM  M^lAl1  ^ —  '55- 

I  ^  - L— *“ — Street  or  RNJ  _ _  ■  .  — 1 


4  .  I  DRILLER  i 

)/w_A maL 


Town 

driller  information 


MM 

77  License  No.  80 


m3i„~  a  a, 4^y  .  /-  /m±l 


Signature 


Date 


CD 

WELL  INFORMATION 

w 

- -^TO Wn6 -  E 

APPROX.  PUMPING  RATE  (GAL.  PER  MIN.)  O 

m 

rn 

8 

AVERAGE  DAILY  QUANTITY  NEEDED 
{GAL.  PER  DAY) 


12 


cF 


20 


22 


USE  FOR  WATER  (circle  appropriate  box) 

[d~]  HOME  (SINGLE  OR  DOUBLE  HOUSEHOLD  UNIT  ONLY) 
FARMING  (LIVESTOCK  WATERING  &  AGRICULTURAL 

□  I 


IRRIGATION) 

INDUSTRIAL.  COMMERCIAL,  STATE  AND  FEDERAL  GOV. 
OTHER  (REQUIRES  APPROPRIATION  PERMIT) 

0  PUBLIC  OR  PRIVATE  WATER  COMPANY  (REQUIRES 

APPROPRIATION  PERMIT  AND  STATE  HEALTH  DEPARTMENT 


APPROVAL) 

/l^fjEST.  OBSERVATION,  MONITORING  (MAY  REQUIRE 

v  I  '  k  *  nr\nrvnm  ATir\ki  nrni 


MJJ'APPROPRIATION  PERMIT) 


23  suauivioiwi^ 

SECTION  CD 

[  1  lot|.  I_i— ] 

hr  48  so 

raoUIrT] 

yfe  *  e 

m 

□ 

1  1  1 
71 

'  52  NEAREST  TOWN  | - - - 

Mil  ES  FROM  TOWN  (enter  0  if  in  town)  til - 1 — 

|m 

7fi  77 

0 

78 

ftlZ 


DIRECTION  OF  WELL  FROM 
TOWN  (CIRCLE  BOX) 


W| 


8-9 


8-9 


NEAR  WHAT  ROAD 


30 


ON  WHICH  SIDE  OF  ROAD 
(CIRCLE  APPROPRIATE  BOX) 


NORTH 

<Ep 

0@[H 

WESTmEAST 


SOUTH 


34 


m 


37 


DISTANCE  FROM  ROAD 

ENTER  FT  or  Ml  I  T 


0 


38  39 


AA 


NOT  TO  BE  FILLED  IN  BY  DRILLER 
HEALTH  DEPARTMENT  APPROVAL 


COUNTY  NAME 


STATE 

SIGNATURE 


COUNTY  NO 
,  INSERT  S 


□ 


DATE  ISSUED 

a  11  \mm  iKosA. 


43 
NORTH 
GRID 


ts 

□ 

□□ 

48  CO  SIGNATURE 

EAST 


EXP.  DATE  1 


GRID 


50 


55 


pErnol 

57  * 


APPROXIMATE  DEPTH  OF  WELL 


mr 


28 


FEET 


SHOW  MAJOR  FEATURES  OF 

BOX  &  LOCATE  WELI _ 

WITH  AN  X 


APPROXIMATE  DIAMETER  OF  WELL  . 


NEAREST 
.  INCH 


SOURCES  OF  DRILLING  WATER 


2. 


METHOD  OF  DRILLING  (circle  one) 

^BORED.ftfr  Augered)  JETTED  Jetted  &  DRIVEN 


AIR-ROTary 


CABLE 
other  _ 


AIR-PERcussion 

REVerse-ROTary 


ROTARY  (Hydraulic  Rotary) 
DRive-POjNT 


WRITE  THE  BOX  NUMBER 
FROM  THE  MAP  HERE 

I 


REPLACEMENT  OR  DEEPENED  WELLS 

(CIRCLE  APPROPRIATE  BOX) 

litP'HIS  WELL  WILL  NOT  REPLACE  AN  EXISTING  WELL 
j~7~|  THIS  WELL  WILL  REPLACE  A  WELL  THAT  WILL  BE 


ABANDONED  AND  SEALED 

0THIS  WELL  WILL  REPLACE  A  WELL  THAT  WILL  BE  USED 
AS  A  STANDBY 

|~p~|  THIS  WELL  WILL  DEEPEN  AN  EXISTING  WELL 
PERMIT  NUMBER  OF  WELL  TO  BE  REPLACED  OR  DEEPENDED 
(IF  AVAILABLE)  4i|  I  I  I  I  I  I  I  I  I  I  I  |s2 


Not  to  be  filled  in  by  driller  (OEP  USE  ONLY) 


APPROP.  PERMIT  NUMBER  | 

n 

n 

n 

n 

G 

a 

□ 

□ 

□ 

54 

63 

FORCE 


M. 


67  68 


WRITE 

INITIALS  PERMIT  No. 
IN  BOX 


_ lT . JSk 

Bd 


00 


is 


70  71  72  73  74  75  76  77  78  79 


#76 


X 


000 

000 


DRAW  A  SKETCH  BELOW  SHOWING  LOCATION  OF  WELL  IN 
RELATION  TO  NEARBY  TOWNS  AND  ROADS  AND  GIVE 
DISTANCE  FROM  WELL  TO  NEAREST  ROAD  JUNCTION 


N 


~7SO 


<51 

s 

I 


I  o& 


PouTf  3 


SPECIAL  CONDITIONS 


/'huj  -  goo 


DRILLER 


Cl  4445 


(THjSNUMBER  is  to  be  punched 
IN  COLS.  3-6  ON  Abb  CARDS) _ 


:  no. 

(DENY  USE  ONLY) 


il 

Y)  1 


STATE  OF  MARYLAND 

WELL  COMPLETION  REPORT 

FILL  IN  THIS  FORM  COMPLETELY 
‘  PLEASE  PRINT  OR  TYPE 


THIS  REPORT  MUST  BE  SUBMII  I  tzu  vvimiiM 
45  DAYS  AFTER  WELL  IS  COMPLETED. 


COUNTY 

NUMBER 


oz 


ST/CO  USE  ONLY 
DATE 'Received 


I 


13 


DATE  WELL  COMPLETED 


Depth  of  Well 


PERMIT  NO. 

FROM  “PERMIT  TO  DRILL  WELL” 


□ 

□ 

■ 

■ 

■ 

0 

2 

0 

2 

3 

15 


20 


26 


(TO  NEAREST  FOOT) 


ft  IA  1-teN-ftTi  hk 

28  29  30  31  ""32  33  34  35  36  37 


IWNER  _ 

STREET  OR  RFD. 
SUBDIVISION _ 


l }  C 


last  name 


first  name 


.  TOWN . 


-£>7XS 


.SECTION. 


.LOT. 


WELL  LOG 

Not  required  for  driven  wells 


STATE  THE  KIND  OF  FORMATIONS 
PENETRATED,  THEIR  COLOR,  DEPTH, 
THICKNESS  AND  IF  WATER  BEARING 


DESCRIPTION  (Use 
additional  sheets  if  needed) 


^  * 

"  '  J  7'  f  C 

J  /  /  £ 


/' ''-S'*  r-f 

V‘  s  /  / 

A'7*4' 


FEET 


FROM 


O 


</ 


TO 


5/ 


3Z 


Check 
if  water 
bearing 


CIRCLE  APPROPRIATE  LETTER 
A  WELL  WAS  ABANDONED  AND  SEALED 
WHEN  THIS  WELL  WAS  COMPLETED 


E  ELECTRIC  LOG  OBTAINED 

P 


TEST  WELL  CONVERTED  TO  PRODUCTION 
WELL 


MLLERS  IDENT.  NO. 

■/; 


<  > 


J 


(  /'/  ) 
v  -r~ 
—) - 


A 


I  HEREBY  CERTIFY  THAT  THIS  WELL  HAS  BEEN  CONSTRUCTED  IN 
ACCORDANCE  WITH  COMAR  26.04  04  "WELL  CONSTRUCTION” 
AND  IN  CONFORMANCE  WITH  ALL  CONDITIONS  STATED  IN  THE 
ABOVE  CAPTIONED  PERMIT.  AND  THAT  THE  INFORMATION  PRE¬ 
SENTED  HEREIN  IS  ACCURATE  AND  COMPLETE  TO  THE  BEST  OF 
MY  KNOWLEDGE. 


y  CATION) 

{-jJr  3 

SITE  SUPERVISOR  (sign,  of  driller  or  journeyman 
responsible  for  sitework  if  different  from  permittee) 

GROUTING  RECORD 
WELL  HAS  BEEN  GROUTED 
(Circle  Appropriate  Box) 

TYPE  OF  GROUTING  MATERIAL 
CEMENT 


-yes 


.E  0 


C  1m I  BENTONITE  CLAY  |B|C 


45  46  45-46 

NO.  OF  BAGS  _/l„.  NO, OF  POUNDS 
GALLONS  OF  WATER  _ 


DEPTH  OF  GROUT  SEAL  (to  nearest  foot) 
fromj 


48 


a 

■ 

■ 

■ 

■ 

a 

a 

■ 

■ 

■ 

TOP  52  54  BOTTOM 

(enter  0  if  from  surface) 


ft. 


58 


casing  x 
/  types ' 
/  insert 
I  appropriate 
y  code 
V  below 


CASING  RECORD 


ST  CO 


STEEL  CONCRETE 


IP  I'  M  IOIT 


ELASTIC  OTHER 


MAIN  Nominal  diameter  Total  depth 
CASING  top  (main)  casing  of  main  casing 
TYPE  (nearest  inch)  (nearest  foot) 


m 

m 

Eilla 

■ 

■ 

KUi 

■BK£3ESI^Bb  ,'WIM 

OTHER  CASING  (if  used) 
diameter  depth  (feet) 
inch  from  to 


STEEL 


sm  |B|RI  HO 


screen  type  SCREEN  RECORD 
or  open  hole 

f  insert  \ 

/  appropriate  | 
l  code  J 
N^below ^ 


BRASS 

BRONZE 


OPEN 

HOLE 


EU 

1  2 

1! 


E 

A 

C 

H 

S 

c 

24 

E 


E 


<£E 

PtASTH 


o  T 


STIC  OTHER 


L 


DEPTH  (nearest  ft.) 


a 

m 

■ 

■ 

■ 

8  9  11 


23  24  26 


38  39  41 

SLOT  SIZE 

DIAMETER 
OF  SCREEN 


a 

51 

■ 

17  21  | 

■ 

a 

32 

36  | 

■ 

a 

47  51  1 

a 

a 

a 

a 

a 

(NEAREST 

INCH) 


from 


Z/ 


GRAVEL  PACK  u 
IF  WELL  DRILLED  WAS 
FLOWING  WELL  INSERT 
F  IN  BOX  68 


OEP  USE  ONLY 

(NOT  TO  BE  FILLED  IN  BY  DRILLER) 
T  (E.R.O.S.) 


o 


TELESCOPE 

CASING 


LOG 

INDICATOR 


OTHER  DATA 


C  3 


1  2 

PUMPING  TEST 
HOURS  PUMPED  (nearest  hour) 


PUMPING  RATE  (gal.  per  min.  O 
to  nearest  gal.) 

METHOD  USED  TO 
MEASURE  PUMPING  RATE  L 


a  a 


ii 


15 


WATER  LEVEL  (distance  from  land  surface) 


BEFORE  PUMPING 

n 

□ 

17  20 

WHEN  PUMPING  1 

0 

□ 

m 

22 


TYPE  OF  PUMP  USED  (for  test) 
Eair  ED  piston 


27 


27 


centrifugal 
[~J~|  jet 


R  rotary 

27 


|  T  |  turbine 

r—yl\^er 
[Oj  (describe 
^27  below) 


submersible 


27 


27 


PUMP  INSTALLED 


YES  N- 


□ 

29 


DRILLER  WILL  INSTALL  PUMP 
(CIRCLE)  (YES  or  NO) 

IF  DRILLER  INSTALLS  PUMP,  THIS  SECTION 
MUST  BE  COMPLETED  FOR  ALL  WELLS 
EXCEPT  HOME  USE 
TYPE  OF  PUMP  INSTALLED 
PLACE  (A,C,J,P,R,S,T,0) 

IN  BOX  -  SEE  ABOVE: 

TAPAPITY- 

GALLONS  PER  MINUTE 
(to  nearest  gallon) 

PUMP  HORSE  POWER 

PUMP  COLUMN  LENGTH 
(nearest  ft.) 


31 

35 

0 

□ 

□ 

□ 

□ 

37 


R 


CASING  HEIGHT  (circle  appropriate  box 
and  enter  casing  height) 


E 


above  ^ 
below  j 


LAND  SURFACE 


50  51 


|  (nearest 
foot) 


LOCATION  OF  WELL  ON  LOT 
SHOW  PERMANENT  STRUCTURE  SUCH  AS 
. .  BUILDING,  SEPTIC  TANKS,  AND/OR 
LANDMARKS  AND  INDICATE  NOT  LESS 
THAN  TWO  DISTANCES  C 

(MEASUREMENTS  TO  WELL) 


GRILLE? 


R  1  0  1  P  Z1  P  SEQUENCE  NO. 
5  I  7  |  ^  ^  *  (DP  USE  ONLY) 

1  Ithis  NUMBER  IS  TO  BE  PUNCHED 
IN  COLS.  3-6  ON  ALL  CARDS) 


Date  Received  (APA) 

Ol  U  \  ll  jHllI  V'  OWNER  INFORMATION 

rg_ 


STATE  OF  MARYLAND 
APPLICATION  FOR  PERMIT  TO  DRILL  WELL 
please  print  or  type 


STATE  PERMIT  NUMBER 


70  fill  in  this  form  completely 


LOCATION  OF  WELL 


J^aj  A 


DRILLER  INFORMATION 


_2J  WELL  INFORMATION 

APPROX.  PUMPING  RATE  (GAL.  PER  MIN.)  \p  | 

-JB  12 

AVERAGE  DAILY  QUANTITY  NEEDED  OT] — 

(GAL  PER  DAY)  1—1 _ _ — — — 

_  14 _ 20 


USE  FOR  WATER  (circle  appropriate  box) 

[7]  HOME  (SINGLE  OR  DOUBLE  HOUSEHOLD  UNIT  ONLY) 

0  FARMING  (LIVESTOCK  WATERING  &  AGRICULTURAL 
IRRIGATION) 

□  INDUSTRIAL,  COMMERCIAL,  STATE  AND  FEDERAL  GOV. 
OTHER  (REQUIRES  APPROPRIATION  PERMIT) 

PUBLIC  OR  PRIVATE  WATER  COMPANY  (REQUIRES 
(71  APPROPRIATION  PERMIT  AND  STATE  HEALTH  DEPARTMENT 
‘ - 1  APPROVAL) 

/fTT^EST,  OBSERVATION,  MONITORING  (MAY  REQUIRE 
H^TAPPROPRIATION  PERMIT) 


APPROXIMATE  DEPTH  OF  WELL  |^1?J - - - FEET 


APPROXIMATE  DIAMETER  OP  WELL - _ - 


,  METHOD  OF  DRILLING  (circle  one) 


NEAREST 
-  INCH 


BORED  tor  Augered ) 


AlR-ROTary 


AIR-PERcussion 

REVerse-ROTarv 


Jetted  &  DRIVEN 
ROTARY  (Hydraulic  Rotary) 
DR  ive- POINT 


REPLACEMENT  OR  DEEPENED  WELLS 

(CIRCLE  APPROPRIATE  BOX) 

([nJ^-hIS  well  will  not  replace  an  existing  well 

□  THIS  WELL  WILL  REPLACE  A  WELL  THAT  WILL  BE 
ABANDONED  AND  SEALED 

39  rrn  this  well  will  replace  a  well  that  will  be  used 

L1J  AS  A  STANDBY 

|~p~|  THIS  WELL  WILL  DEEPEN  AN  EXISTING  WELL 

PERMIT  NUMBER  OF  WELL  TO  BE  REPLACED  OR  DEEPENDED 
(IF  AVAILABLE)  41|  I  |  I  1  I  I  I  I  I  I  I  Is2 


Not  to  be  filled  in  by  driller  (OEP  USE  ONLY) 

APPROP.  PERMIT  NUMBER  GAP 

54 -  63 

FORCE |  IT  fcjjNmALS  PERMIT  No.  | /i|  N  I  I  1319 

1  67  68  iN  B°X _  70  71  72  73  74  75  76  77  78  79 


SPECIAL  CONDITIONS 


52  NEAREST  TOWN 
MILES  FROM  TOWN  (enter  0  if  in  town) 


51 4 1 

1  2 

DIRECTION  OF  WELL  FROM 
TOWN  (CIRCLE  BOX) 


P  LMU 

73  76  77  78 


NEAR  WHAT  ROAD 


ON  WHICH  SIDE  OF  ROAD 
(CIRCLE  APPROPRIATE  BOX) 


Emm 

WEST  EAST 
SOUTH 


AA 


DISTANCE  FROM  ROAD 
ENTER  FT  or  Ml 

NOT  TO  BE  FILLED  IN  BY  DRILLER 
HEALTH  DEPARTMENT  APPROVAL 


COUNTY  NAME 
STATE 

SIGNATURE  _ 

DATE  ISSUED 

oil  |  j  lOKf 

43 

NORTH  I 
GRID  | 


51  L  Kolsl 

48  CO  SIGNATURE  ” 
EAST  V 
GRID  t 


COUNTY  NO. 
.  INSERT  S 


EXP.  DATE 

I  o  I  o  |  o 


SHOW  MAJOR  FEATURES  OF 

BOX  &  LOCATE  WELL - 

WITH  AN  X 

SOURCES  OF  DRILLING  WATER 

1.  /OCA-ft 

2. 

WRITE  THE  BOX  NUMBER 
FROM  THE  MAP  HERE 

j 

El  rw 


n  qsL? 


DRAW  A  SKETCH  BELOW  SHOWING  LOCATION  OF  WELL  IN 
RELATION  TO  NEARBY  TOWNS  AND  ROADS  AND  GIVE 
DISTANCE  FROM  WELL  TO  NEAREST  ROAD  JUNCTION 


3 


DRILLER 


/T)CO  cACf 


1  ill  fl^X  SEQUENCE  no: 

|  'T  -»OU  I  (DENV  USE  OI^Y) 1  = 

(TViiS  NUMBER  IS  TO  BE  PUNCHED 
IN  COLS.  3-6  ON  ALL  CARDS) 


ST/CO  USE  ONLY 
DATE  Received  DATE  WELL  COMPLETED 


STATE  OF  MARYLAND 

WELL  COMPLETION  REPORT 

FILL  IN  THIS  FORM  COMPLETELY 
PLEASE  PRINT  OR  TYPE 


Depth  of  Well 


OWNER _ ti  % 

STREET  OR  RFn  last  name  ^ 
SUBDIVISION _ 


WELL  LOG 


Not  required  for  driven  wells 


STATE  THE  KIND  OF  FORMATIONS 
PENETRATED,  THEIR  COLOR,  DEPTH, 
THICKNESS  AND  IF  WATER  BEARING 


DESCRIPTION  (Use  |  FEET 
additional  sheets  if  needed) 


(TO  NEAREST  FOOT) 


first  name 


.  TOWN . 


IlMlBMl 


TAtO  rVT  0 .  5* 


us  y 


_ SECTION _ 


GROUTING  RECORD 
WELL  HAS  BEEN  GROUTED 
(Circle  Appropriate  Box) 

TYPE  OF  GROUTING  MATERIAL 


CEMENT  |C  |M|  BENTONITE  CLAY  |  B  |C  | 

45  /IS*46 

NO.  OF  BAGS_r!r_  NO.  OF  POUNDS 

GALLONS  OF  WATER  _ fQ 

DEPTH  OF  GROUT  SEAL  (to  nearest  foot) 


OP  ! 

52  54 

H 

(enter  0  if  from  surface 

Nominal  diameter  Total  depth 
CASING  top  (main)  casing  of  main  casing 
TYPE  (nearest  inch)  (nearest  foot) 


THIS  REPORT  MUST  BE  SUBMITTED  WITHIN 
45  DAYS  AFTER  WELL  IS  COMPLETED. 


COUNTY 

NUMBER  02^ 


PERMIT  NO. 

FROM  "PERMIT  TO  DRILL  WELL" 

/Y~ (\ _ ~  ~  ^*2. 

28  29  30  31  32  33  34  35  36  37 


rr  /Th-y^ZL  AfOSl 

_ LOT _ 


PUMPING  TEST  ___ 

HOURS  PUMPED  (nearest  hour)  K  I 

.7 9 

PUMPING  RATE  (gal.  per  min.  \(5\  |  | 

to  nearest  gal.)  n  is 

METHOD  USED  TO  ^ 

MEASURE  PUMPING  RATE  i  _ _ I 

WATER  LEVEL  (distance  from  land  surface) 

BEFORE  PUMPING  M  I 

17  20 

WHEN  PUMPING  Kill 

22  25 

TYPE  OF  PUMP  USED  (for  test) 
s  air  E  piston  E  turbine 

27  27  27 

C  centrifugal  R  rotary  O  (describe 

27  27  27  below) 


[j]  jet 


(Is)  submersible 

VU27 


CIRCLE  APPROPRIATE  LETTER 
A  A  WELL  WAS  ABANDONED  AND  SEALED 
^  WHEN  THIS  WELL  WAS  COMPLETED 

E  ELECTRIC  LOG  OBTAINED 

TEST  WELL  CONVERTED  TO  PRODUCTION 
r  WELL 


I  HEREBY  CERTIFY  THAT  THIS  WELL  HAS  BEEN  CONSTRUCTED  IN 
ACCORDANCE  WITH  COMAR  26.04.04  ‘'WELL  CONSTRUCTION" 
AND  IN  CONFORMANCE  WITH  ALL  CONDITIONS  STATED  IN  THE 
ABOVE  CAPTIONED  PERMIT.  AND  THAT  THE  INFORMATION  PRE¬ 
SENTED  HEREIN  IS  ACCURATE  AND  COMPLETE  TO  THE  BEST  OF 
MY  KNOWLEDGE 


OTHER  CASING  (if  used) 
diameter  depth  (feet) 
inch  from  to 


screen  type  SCREEN  RECORD 
or  open  hole  .  ■_  r=rr^i  rrrrzn 

/  in_rt  \  ST  B  R  HO 

{ appropriated  STEEL  BRASS  OPEN 
l  P  code  J  BRONZE  _HOLE 

\  below  / 


PLASTIC  OTHER 


DEPTH  (nearest  ft.) 


DRILLERS  SIGNATURE 

(MUST  MATCH  SIGNATURE  ON  APPLICATI 


SITE  SUPERVISOR  (sign,  of  driller  or  journeyman 

.  _ _l.  .C  -Ilf* _ 1.  L _ _ 'll _ 


responsible  for  sitework  if  different  from  permittee)  |  CASING 


OEP  USE  ONLY 

(NOT  TO  BE  FILLED  IN  BY  DRILLER) 

T  (E.R.O.S.)  W  Q 

74  75  76 

7°n  *□  1 1 1 

TELESCOPE  LOG  OTHER  DATA 


PUMP  INSTALLED 

DRILLER  WILL  INSTALL  PUMP  YES  (n 
(CIRCLE)  (YES  or  NO) 

IF  DRILLER  INSTALLS  PUMP,  THIS  SECTION 
MUST  BE  COMPLETED  FOR  ALL  WELLS 
EXCEPT  HOME  USE 

TYPE  OF  PUMP  INSTALLED  I - 1 

PLACE  (A,C,J,P,R,S,T,0)  I _ I 

IN  BOX  -  SEE  ABOVE:  29 

CAPACITY:  — — — I — I — I 

GALLONS  PER  MINUTE  _ _ _ 1  I  I 

(to  nearest  gallon)  pi- — — — 

PUMP  HORSE  POWER  Mill 

PUMP  COLUMN  LENGTH  — - p" 

(nearest  ft.)  _ J_  _  J_ 

CAStNG  HEIGHT  (circle  approbate  box  47 
'rn  above 'v  and  enter  casin9  height) 

49  K  LAND  SURFACE 


El  1  (nearest 

n2J_I  foot) 


N  38  39  41  45 

SLOT  SIZE  1**°  2  3 

47  51 

DIAMETER 

OF  SCREEN 

ami 

;7il 

1  (NEAREST 

1  INCH) 

y  50  51 


LOCATION  OF  WELL  ON  LOT 
SHOW  PERMANENT  STRUCTURE  SUCH  AS 
BUILDING,  SEPTIC  TANKS,  AND/OR 
LANDMARKS  AND  INDICATE  NOT  LESS 
THAN  TWO  DISTANCES 
(MEASUREMENTS  TO  WELL) 


INDICATOR 


f  A/  V^7V 


(DP  USE  ONLY) 


rmiS'VlUMBER  IS  TO  BE  PUNCHED 
IN  COLS.  3-6  ON  ALL  CARPS) 

Date  Received  (APA)  \ 


APPLICATION  FOR  PERMIT  TO  DRILL  WELL 

please  print  or  type 


KiiiHilBaiiBi! 


70  fill  in  this  form  completely ' 


LOCATION  OF  WELL 


OWNER  INFORMATION 


a— ■— aBmaw 


23  SUBDIVISION 
SECTION  CH 


mu 


IEaEaBBBEBBlMBigBBggiBBggHaaHBHgaaB^BEaEiidS 


Driller’s  Name 


IBaBi 


77  License  No.  80 


'm  4^ 


(GLU  bn*-  Wd  * 


B  2 

12 


WELL  INFORMATION 


APPROX.  PUMPING  RATE  (GAL.  PER  MIN.)  [  Q[  |  |  j  | 

8  12 

AVERAGE  DAILY  QUANTITY  NEEDED  .TTH — — — — — 

(GAL  PER  DAY)  11 _ 

14 _ 20 


USE  FOR  WATER  (circle  appropriate  box) 

fo"]  HOME  (SINGLE  OR  DOUBLE  HOUSEHOLD  UNIT  ONLY) 

0  FARMING  (LIVESTOCK  WATERING  &  AGRICULTURAL 
IRRIGATION) 

□  INDUSTRIAL,  COMMERCIAL,  STATE  AND  FEDERAL  GOV. 
OTHER  (REQUIRES  APPROPRIATION  PERMIT) 

PUBLIC  OR  PRIVATE  WATER  COMPANY  (REQUIRES 
fpl  APPROPRIATION  PERMIT  AND  STATE  HEALTH  DEPARTMENT 
1 - 1  APPROVAL) 

rpv TEST,  OBSERVATION,  MONITORING  (MAY  REQUIRE 
h==x  APPROPRIATION  PERMIT) 


APPROXIMATE  DEPTH  OF  WELL 


APPROXIMATE  DIAMETER  OF  WELL  . 


NEAREST 
.  INCH 


METHOD  OF  DRILLING  (circle  one) 


JRED  (or  Augered) 


AIR-ROTary 


AIR-PERcussion 

RE  Verse- ROTary 


Jetted  &  DRIVEN 
ROTARY  (Hydraulic  Rotary) 
DR  ive- POINT 


REPLACEMENT  OR  DEEPENED  WELLS 

(CIRCLE  APPROPRIATE  BOX) 

®^HIS  WELL  WILL  NOT  REPLACE  AN  EXISTING  WELL 

□  THIS  WELL  WILL  REPLACE  A  WELL  THAT  WILL  BE 
ABANDONED  AND  SEALED 

STHIS  WELL  WILL  REPLACE  A  WELL  THAT  WILL  BE  USED 
AS  A  STANDBY 

[p"|  THIS  WELL  WILL  DEEPEN  AN  EXISTING  WELL 

PERMIT  NUMBER  OF  WELL  TO  BE  REPLACED  OR  DEEPENDED 
(IF  AVAILABLE)  41|  1 52 


Not  to  be  filled  in  by  driller  (OEP  USE  ONLY) 


APPROP.  PERMIT  NUMBER 


^03: 


WRITE  r 

INITIALS  PERMIT  No.  f. 
INBOX 


70  71  72  73  74  75  76  77  78  79 


SPECIAL  CONDITIONS 


52  NEAREST  TOWN 


MILES  FROM  TOWN  (enter  0  if  in  town) 


1  NEAR  WHAT  ROAD 


ON  WHICH  SIDE  OF  ROAD 
(CIRCLE  APPROPRIATE  BOX) 


®ST  EAST 


Ah 


DISTANCE  FROM  ROAD 
ENTER  FT  or  Ml 


NOT  TO  BE  FILLED  IN  BY  DRILLER 
HEALTH  DEPARTMENT  APPROVAL 


S3 


COUNTY  NAME 
STATE 

SIGNATURE  _ 

DATE  ISSUED 


( Y2 

COUNTY  NO 


SHOW  MAJOR  FEATURES  OF 

BOX  &  LOCATE  WELI - 

WITH  AN  X 

SOURCES  OF  DRILLING  WATER 


/L/ZAaJ 


WRITE  THE  BOX  NUMBER 
FROM  THE  MAP  HERE 


Q  A)  rJfbYuJb 


PTfA/)VJU_  ~  / 


DRILLER 


Cl  iiflXH  I  atuuCNOC  ,'4U-1  ■> 

||  I  (DEN'i  USE  QNLY^ 

(W^NUt^BER  IS  TO  BE  PUNCHED  ‘  * 

IN  COLS.  3-6  ON  ALL  CARDS) 


ST/CO  USE  ONLY 

DATE  Received  |  DATE  WELL  COMPLETED 

o  I  f  IcP-lo  J3> 

15  20 


—  NER  _ 'dl _ /WW _ 

STREET  OR  RFD  last  name 

SUBDIVISION _ 1 _ 


WELL  LOG 


Not  required  for  driven  wells 


STATE  THE  KIND  OF  FORMATIONS 
PENETRATED,  THEIR  COLOR,  DEPTH, 
THICKNESS  AND  IF  WATER  BEARING 


DESCRIPTION  (Use  I  FEET 

additional  sheets  if  needed) 


^S/4v-cL 


<>iL7h  c  La-j 


Oimil  \j I  ivinn  i  i-rmu 

WELL  COMPLETION  REPORT 

FILL  IN  THIS  FORM  COMPLETELY 
PLEASE  PRINT  OR  TYPE 


-Depth  of  Well 
22  /  £  26 
(TO  NEAREST  FOOT) 


45  DAYS  AFTER  WELL  IS  COMPLETED. 


COUNTY  ~  -) 
NUMBER  U 


PERMIT  NO. 

FROM  “PERMIT  TO  DRILL  WELL" 


28  29  30  31  32  33  34  35  36  37 


first  name 

_ SECTION _ 


GROUTING  RECORD 


WELL  HAS  BEEN  GROUTED 
(Circle  Appropriate  Box) 

TYPE  OF  GROUTING  MATERIAL 


.  TOWN . 


CEMENT 


BENTONITE  CLAY 


NO.  OF  BAGS  NO.  OF  POUNDS 

GALLONS  OF  WATER  /O _ 

DEPTH  OF  GROUT  SEAL  (to  nearest  foot) 


enter  0  tf  from  surface) 


CASING  RECORD 


appropriate 
code  y 
v  below  / 


STEEL  CONCRETE 

p~[l1  [off 


PLASTIC  OTHER 


MAIN  Nominal  diameter  Total  depth 
CASING  top  (main)  casing  of  main  casing 
TYPE  (nearest  inch)  (nearest  foot) 


b~? yty~  ffltldLiL-  • 

_ LOT _ 


c| 3 1 

1  2 

PUMPING  TEST 


HOURS  PUMPED  (nearest  hour) 

PUMPING  RATE  (gal.  per  min.  [<j 
to  nearest  gal.)  r 


METHOD  USED  TO 

MEASURE  PUMPING  RATE  ■  _ 

WATER  LEVEL  (distance  from  land  surface) 

BEFORE  PUMPING  IH  I 

17  20 

WHEN  PUMPING  r  I  I 

22  25 

TYPE  OF  PUMP  USED  (for  test) 


|~J~|  jet 


P  piston 

m 

27 

27 

R  rotary 

|p| 

27 

— 

27 

S  ^Jbmersible 

other 

(describe 


CIRCLE  APPROPRIATE  LETTER 
A  WELL  WAS  ABANDONED  AND  SEALED 
WHEN  THIS  WELL  WAS  COMPLETED 


E  ELECTRIC  LOG  OBTAINED 

n  TEST  WELL  CONVERTED  TO  PRODUCTION 
r  WELL 


SITE  SUPERVISOR  (sign,  of  driller  or  journeyman 
responsible  for  sitework  if  different  from  permittee) 


OTHER  CASING  (if  used) 
diameter  depth  (feet) 

.  inch  from  to 


DEPTH  (nearest  ft.) 


I  HEREBY  CERTIFY  THAT  THIS  WELL  HAS  BEEN  CONSTRUCTED  IN 
ACCORDANCE  WITH  COMAR  26.04.04  WELL  CONSTRUCTION" 
AND  IN  CONFORMANCE  WITH  ALL  CONDITIONS  STATED  IN  THE 
ABOVE  CAPTIONED  PERMIT.  AND  THAT  THE  INFORMATION  PRE¬ 
SENTED  HEREIN  IS  ACCURATE  AND  COMPLETE  TO  THE  BEST  OF 
MY  KNOWLEDGE 


N  38  39  41  45  47 

SLOT  SIZE  0/0  2 _ 3 _ 

DIAMETER 
OF  SCREEN 


from  to 

GRAVEL  PACK  I  3 _ Jl— 

IF  WELL  DRILLED  WAS  r 

FLOWING  WELL  INSERT 
F  IN  BOX  68  L 


OEP  USE  ONLY 

(NOT  TO  BE  FILLED  IN  BY  DRILLER) 
T  (E.R.O.S.) 

7G 

TELESCOPE  LOG 
CASING  INDICATOR 


DRILLER 


(NEAREST 

INCH) 


PUMP  INSTALLED 

DRILLER  WILL  INSTALL  PUMP  YES  /  NO) 
(CIRCLE)  (YES  or  NO) 

IF  DRILLER  INSTALLS  PUMP,  THIS  SECTION 
MUST  BE  COMPLETED  FOR  ALL  WELLS 
EXCEPT  HOME  USE 

TYPE  OF  PUMP  INSTALLED  I - 1 

PLACE  (A,C,J,P,R,S,T,0)  I _ I 

IN  BOX  -  SEE  ABOVE:  29 

PAPAPITY*  - - - 1 - r”"H 

GALLONS  PER  MINUTE  L  . 1.  J  ■ -L-J 

(to  nearest  gallon)  pi-. — — — 

PUMP  HORSE  POWER  1  1  1  M 

PUMP  COLUMN  LENGTH  — - - — — 

(nearest  ft.)  II  I  I 

43  47 

;£^SING  HEIGHT  (circle  appropriate  box 
'  r^\  above  x  and  enter  casing  height) 

-^9  K  LAND  SURFACE 

0**»/  -ansr 

49  50  51 


LOCATION  OF  WELL  ON  LOT 
L  \  SHOW  PERMANENT  STRUCTURE  SUCH  AS 
J .  BUILDING,  SEPTIC  TANKS,  AND/OR 
f  i  LANDMARKS  AND  INDICATE  NOT  LESS  t 
THAN  TWO  DISTANCES  / 

4  s  (MEASUREMENTS  TO  WELL)  / 

®  &  h 

t  h 


WQ 

74  75  76 


OTHER  DATA 


*+AJ  ^ 


j  n  I  C  A  1  SEQUENCE  NO. 

(DP  USE  0NLY) 

ItHIS  NUMBER  IS  TO  BE  PUNCHED 
IN  COLS.  3-6  ON  ALL  CARDS) 


Date  Received  (APA)  a\ 

I  i  FTRITTITI  amm/cd  /j 


S7A7E  OF  MARYLAND 
APPLICATION  FOR  PERMIT  TO  DRILL  WELL 
please  print  or  type 


STATE  PIcHMI  I  NUMath 


70  fill  in  this  torn  completely 


LOCATION  OF  WELL 


qteY*'  OWNER  INFORMATION 

13 


DRILLER  INFORMATION 
/pmj  Q_  Vote>7^ _ 


~ W  > 


Signature 


S  I  2  I 


WELL  INFORMATION 


APPROX.  PUMPING  RATE  (GAL.  PER  MIN.)  ]p  | 

8  12 

AVERAGE  DAILY  QUANTITY  NEEDED  — —  f- 

(GAL  PER  DAY)  IM  1 _ _ — — LJ 

14 _ 20 


USE  FOR  WATER  (circle  appropriate  box) 

[d~|  home  (SINGLE  OR  DOUBLE  HOUSEHOLD  UNIT  ONLY) 

□  FARMING  (LIVESTOCK  WATERING  &  AGRICULTURAL 
IRRIGATION) 

□  INDUSTRIAL,  COMMERCIAL,  STATE  AND  FEDERAL  GOV. 
OTHER  (REQUIRES  APPROPRIATION  PERMIT) 

PUBLIC  OR  PRIVATE  WATER  COMPANY  (REQUIRES 
[FI  APPROPRIATION  PERMIT  AND  STATE  HEALTH  DEPARTMENT 
1 - 1  APPROVAL) 

f^KTEST,  OBSERVATION,  MONITORING  (MAY  REQUIRE 
LLiTAPPROPRIATION  PERMIT) 


APPROXIMATE  DEPTH  OF  WELL 


APPROXIMATE  DIAMETER  OF  WELL  . 


NEAREST 
.  INCH 


METHOD  OF  DRILLING  (circle  one) 

^BOREDJ^r  Augered)  JETTED  Jetted  &  DRIVEN 

AIR-ROTary  AlR-PERcussion  ROTARY  (Hydraulic  Rotary) 


AlR-PERcussion 

RE  Verse- ROTary 


DRive-POINT 


REPLACEMENT  OR  DEEPENED  WELLS 

(CIRCLE  APPROPRIATE  BOX) 

I  ^XtHis  WELL  will  not  replace  an  existing  well 

□  THIS  WELL  WILL  REPLACE  A  WELL  THAT  WILL  BE 
ABANDONED  and  sealed 

39  m  THIS  WELL  WILL  REPLACE  A  WELL  THAT  WILL  BE  USED 
LL1  AS  A  STANDBY 

j~F]  THIS  WELL  WILL  DEEPEN  AN  EXISTING  WELL 

PERMIT  NUMBER  OF  WELL  TO  BE  REPLACED  OR  PEEPENDEP 
(IF  AVAILABLE)  41|  j  52 


Not  to  be  filled  in  by  driller  (OEP  USE  ONLY) 

APPRO P.  PERMIT  NUMBER  GAP 

54  63 

r — - WRITE  A  ,T| — .  i  ~| — \,~A  1  IX2H 

FORCE  U  Id  ..INITIALS  PERMIT  No.  A  P  -  \  —  '(  I  A 

67  66  IN  BOX _  70  71  72  73  74  75  76  77  78  79 

SPECIAL  CONDITIONS 


52  NEAREST  TOWN 
MILES  FROM  TOWN  (enter  0  if  in  town) 


I  IMI  '  I 

76  77  78 


B  HI 

1  2 

DIRECTION  OF  WELL  FROM 
TOWN  (CIRCLE  BOX) 


cL 


NEAR  WHAT  ROAD 


ON  WHICH  SIDE  OF  ROAD 
(CIRCLE  APPROPRIATE  BOX) 


DISTANCE  FROM  ROAD 
ENTER  FT  or  Ml 


SHOW  MAJOR  FEATURES  OF 

BOX  &  LOCATE  WELL - ► 

WITH  AN  X 

SOURCES  OF  DRILLING  WATER 

1.  AJ0/V£r 
2- 
3. 

WRITE  THE  BOX  NUMBER 
FROM  THE  MAP  HERE 

* 


h— l%s _ 

DRAW  A  SKETCH  BELOW  SHOWING  LOCATION  OF  WELL  IN 
RELATION  TO  NEARBY  TOWNS  AND  ROADS  AND  GIVE 
DISTANCE  FROM  WELL  TO  NEAREST  ROAD  JUNCTION 


'rjfy'Pny^th  Ai 


P  !  r~A 


DRILLER 


Cl  AAA  n  a  SEQUENCE  NO. 

*T  **f  U  11  (DENV  USE  ONLY) 

(THIS  NUMBER  IS  TO  BE  PUNCHED 
IN  COLS.  3-6  ON  ALL  CARDS) 


ST/CO  USE  ONLY 


DATE  Received 


OWNER  _ 

STREET  OR  RFD. 
SUBDIVISION _ 


DATE  WELL  COMPLETED 

5] j  lab  I 

15  ^  20 


US 

last  name  I 


WELL  LOG 


Not  required  for  driven  wells 


STATE  THE  KIND  OF  FORMATIONS 
PENETRATED,  THEIR  COLOR,  DEPTH, 
THICKNESS  AND  IF  WATER  BEARING 


DESCRIPTION  (Use 
additional  sheets  if  needed) 


MC<k  <>y^k. 
lw-h  sk*- 


.  i  ^ 


STATE  OF  MARYLAND 

WELL  COMPLETION  REPORT 

FILL  IN  THIS^pORM  COMPLETELY 
PLEASE  PRINT  OR  TYPE 


Depth  of  Well 
22  /  26 
(TO  NEAREST  FOOT) 


k  — -  first  name 


.  TOWN . 


_ SECTION _ 


GROUTING  RECORD 


WELL  HAS  BEEN  GROUTED 
(Circle  Appropriate  Box) 

TYPE  OF  GROUTING  MATERIAL 


CEMENT  |C  |M|  BENTONITE  CLAY 

45  46^ 

NO.  OF  BAGS  NO.  OFfOUNDS. 

GALLONS  OF  WATER  Zf- _ 

DEPTH  OF  GROUT  SEAL  (to  nearest  foot) 


enter  0  if  from  surface 


CASING  RECORD 


appropriate 
code 
\  be 


STEEL  CONCRETE 

ED  [Ml 


PLASTIC  OTHER 


MAIN  Nominal  diameter  Total  depth 
CASING  top  (main)  casing  of  main  casing 
TYPE  (nearest  inch)  (nearest  foot) 


]  HIS  HtKOH  l  IVlUiDi  DCOUDivu)  i  *lu  wnniiM 
45  DAYS  AFTER  WELL  IS  COMPLETED. 


COUNTY  - 
NUMBER  O  Z— 


PERMIT  NO. 

FROM  “PERMIT  TO  DRILL  WELL” 


28  29  30  31 


<107, 


PUMPING  TEST 
HOURS  PUMPED  (nearest  hour) 


PUMPING  RATE  (gal.  per  min.  \U\  \  | 

to  nearest  gal.)  1 1 

METHOD  USED  TO  ... 

MEASURE  PUMPING  RATE  I  MJZL  - 

WATER  LEVEL  (distance  from  land  surface) 

BEFORE  PUMPING  IH  I 

17  20 

WHEN  PUMPING  ^  I  I 


TYPE  OF  PUMP  USED  (for  test) 
|Al  air  [P]  piston 


centrifugal 


|~J~j  jet 


T  turbine 

27 

i—  other 
O  (describe 
27  below) 


bmersible 


OTHER  CASING  (if  used) 
diameter  depth  (feet) 

,  inch  from  to 


CIRCLE  APPROPRIATE  LETTER 
A  A  WELL  WAS  ABANDONED  AND  SEALED 
M  WHEN  THIS  WELL  WAS  COMPLETED 

E  ELECTRIC  LOG  OBTAINED 

_  TEST  WELL  CONVERTED  TO  PRODUCTION 
P  WELL 


I  HEREBY  CERTIFY  THAT  THIS  WELL  HAS  BEEN  CONSTRUCTED  IN 
ACCORDANCE  WITH  COMAR  26.04.04  "WELL  CONSTRUCTION" 
AND  IN  CONFORMANCE  WITH  ALL  CONDITIONS  STATED  IN  THE 
ABOVE  CAPTIONED  PERMIT.  AND  THAT  THE  INFORMATION  PRE¬ 
SENTED  HEREIN  IS  ACCURATE  AND  COMPLETE  TO  THE  BEST  OF 
MY  KNOWLEDGE. 


38  39  41 


SLOT  SIZE  ft3/  2 

DIAMETER  £71 
OF  SCREEN  ulL  I 


(NEAREST 

INCH) 


PUMP  INSTALLED 

DRILLER  WILL  INSTALL  PUMP  YES  /  no) 
(CIRCLE)  (YES  or  NO)  v ^ 

IF  DRILLER  INSTALLS  PUMP,  THIS  SECTION 
MUST  BE  COMPLETED  FOR  ALL  WELLS 
EXCEPT  HOME  USE 

TYPE  OF  PUMP  INSTALLED  I - 1 

PLACE  (A,C,J,P,RtS,T,0)  I _ I 

IN  BOX  -  SEE  ABOVE:  29 

CAPACITY:  I  I  1 

GALLONS  PER  MINUTE  LJ — — I — LJ 
(to  nearest  gallon)  p-. — — — — 

PUMP  HORSE  POWER  I  I  11  1 

37  41 

PUMP  COLUMN  LENGTH  — — — — — 
(nearest  ft.)  J 1— - 

43  47 

QASING  HEIGHT  (circle  appropriate  box 
/mVb°v.  and  enter  casing  height) 

-53T  K  LAND  SURFACE 

49  50  51 


LOCATION  OF  WELL  ON  LOT 
L  i  SHOW  PERMANENT  STRUCTURE  SUCH  AS 
.  BUILDING,  SEPTIC  TANKS,  AND/OR 
N  LANDMARKS  AND  INDICATE  NOT  LESS 
THAN  TWO  DISTANCES  , 

is  (MEASUREMENTS  TO  WELL)  /  v 


DRILLERS  SIGNATURE 
(MUST  MATCH  SIGNATURE  ON  APPLICA 


GRAVEL  PACK  i  O _ II _ 

IF  WELL  DRILLED  WAS  n 

FLOWING  WELL  INSERT 
F  IN  BOX  68 


OEP  USE  ONLY 

(NOT  TO  BE  FILLED  IN  BY  DRILLER) 
T  (E.R.O.S.) 


W  Q 

74  75  76 


SITE  SUPERVISOR  (sign,  of  driller  or  journeyman 
responsible  for  sitework  if  different  from  permittee) 


TELESCOPE  LOG  OTHER  DATA 

CASING  INDICATOR 


<  /J  /££ 


■ -D 


DRIl.VF.R 


C  ^  O  SEQUENCE  NO. 

(DP  USE  ONLY) 


rrHIS  NUMBER  IS  TO  BE  PUNCHED 
IN  COLS.  3-6  ON  ALL  CARDS) 


STATE  OF  MARYLAND 
APPLICATION  FOR  PERMIT  TO  DRILL  WELL 
please  print  or  type 


STATE  PERMIT  NUMBER 


Date  Received  (APA) 

PI  i  1  riiTT^I  (.^'bWNER  INFORMATION 


70  fill  in  this  form  completely ' 


LOCATION  OF  WELL 


Street  or  RFD 


IEHEMEBE1E1E 


Driller  s  Name 

ArrkL 


77  License  No.  80 


Signature 


B  2 


WELL  INFORMATION 


APPROX.  PUMPING  R ATE. j GAL.  PER  MIN.)  Q  |  |  |  |  | 

AVERAGE  DAILY  QUANTITY  NEEDED  ,  fl'~| — I — I — pT — I 
(GAL.  PER  DAY)  |Lf  I  I  I  I  I  I 

14  20 


USE  FOR  WATER  (circle  appropriate  box) 

[d~|  HOME  (SINGLE  OR  DOUBLE  HOUSEHOLD  UNIT  ONLY) 

□  FARMING  (LIVESTOCK  WATERING  &  AGRICULTURAL 
IRRIGATION) 

□  INDUSTRIAL,  COMMERCIAL.  STATE  AND  FEDERAL  GOV. 
OTHER  (REQUIRES  APPROPRIATION  PERMIT) 

PUBLIC  OR  PRIVATE  WATER  COMPANY  (REQUIRES 
fpl  APPROPRIATION  PERMIT  AND  STATE  HEALTH  DEPARTMENT 
1 - 1  APPROVAL) 

eTEST.  OBSERVATION.  MONITORING  (MAY  REQUIRE 
APPROPRIATION  PERMIT) 


APPROXIMATE  DEPTH  OF  WELL 


APPROXIMATE  DIAMETER  OF  WELI _ 


METHOD  OF  DRILLING  (circle  one) 
^BORED^r  Augered)  JETTED 


NEAREST 
.  INCH 


Jetted  &  DRIVEN 


Afft^RQTary 


AIR-PERcussion 

REVerse-ROTary 


ROTARY  (Hydraulic  Rotary) 
DR  ive- POINT 


REPLACEMENT  OR  DEEPENED  WELLS 

(CIRCLE  APPROPRIATE  BOX) 

(H>S  WELL  WILL  NOT  REPLACE  AN  EXISTING  WELL 

0THIS  WELL  WILL  REPLACE  A  WELL  THAT  WILL  BE 
ABANDONED  AND  SEALED 

39  rrn  this  well  will  replace  a  well  that  will  be  used 

l_J  AS  A  STANDBY 

[~D~|  THIS  WELL  WILL  DEEPEN  AN  EXISTING  WELL 

PERMIT  NUMBER  OF  WELL  TO  BE  REPLACED  OR  DEEPENDED 
(IF  AVAILABLE)  41|  I  I  \  I  I  I  I  I  1  I  I  |52 


Not  to  be  filled  in  by  driller  (OEP  USE  ONLY) 
APPROP.  PERMIT  NUMBER  |  |  |  |  j  G  |  A  |  P  | 


52  NEAREST  TOWN 
MILES  FROM  TOWN  (enter  0  if  in  town) 


ill} 

1  2 

DIRECTION  OF  WELL  FROM 
TOWN  (CIRCLE  BOX) 


M  I 

76  77  78 


NEAR  WHAT  ROAD 


N 

W 

1 _ 1 

8 

I 

ne 

shTv 

. 

/o— 9 

ON  WHICH  SIDE  OF  ROAD 
(CIRCLE  APPROPRIATE  BOX) 


W 

I _ 6 

TOWN' 

L) _ I 

m 

1  V 

TOWN] 

p  ! 

LU 

NORTH 

jSt^east 

SOUTH 


AA 


DISTANCE  FROM  ROAD 
ENTER  FT  or  Ml 

NOT  TO  BE  FILLED  IN  BY  DRILLER 
HEALTH  DEPARTMENT  APPROVAL 


m 


COUNTY  NAME 
STATE 

SIGNATURE  _ _ 

DATE  ISSUED 

oh  h  b-lrl^l  uV'.c-  g. 

43  _ 48  CO  SIGNATURE 

north  \—JZT/  1  n  I  n  Ini  east  C-T 
GRID  415  \G\  u  u  lu  GRID  \Ui 

_ SO _ 55 _ 57 


SHOW  MAJOR  FEATURES  OF 

BOX  &  LOCATE  WELI _ ► 

WITH  AN  X 

SOURCES  OF  DRILLING  WATER 

’• k)(^  -  j 
2. 


Q~2_ 

COUNTY  NO 


EXP.  DATE 

I  o  I  o  |  o 


WRITE  THE  BOX  NUMBER 
FROM  THE  MAP  HERE 


WRITE  I — ■  I  -  I - 1 - r — I - 1 

INITIALS  PERMIT  No.  4  H  -  •.  4  — 


67  68 


SPECIAL  CONDITIONS 


70  71  72  73  74  75  76  77  78  79 


im.iA)  '3 


DRILLER 


U|  u  i±  Lk  s  a  . 

-J- J  ,  |  IDPNVUSFONIY1  i 

k.5  imm  ■  ■  wi.  w 

V  WELL  COMPLETION  REPORT 

FILL  IN  THIS  FORM  COMPLETELY 

PLEASE  PRINT  OR  TYPE 

45  DAYS  AFTER  WELL  IS  COMPLETED. 

(THIS  NUMBER  IS  TO  BE  PUNCHED 

IN  COLS.  3-6  ON  ALL  CARDS)  .  ■*<- 

COUNTY  _ 

NUMBER  U  -2 - 

ST/CO  USE  ONLY 
DATE  Received 

•  —  PERMfT  NO. 

:  DATE  WELL  COMPLETED  Depth  of  Well  FROM  "PERMIT  TO  DRILL  WELL” 

HBBBSBB 

15  20  (TO  NEAREST  FOOT)  28  29  30  31  -32  33  34  35  36  37 

/NER 


f  l  C  /W-V 


STREET  OR  RFD. 
SUBDIVISION _ 


last  name 


first  name 


.  TOWN . 


SECTION. 


.LOT. 


WELL  LOG 

Not  required  for  driven  wells 


STATE  THE  KIND  OF  FORMATIONS 
PENETRATED,  THEIR  COLOR,  DEPTH, 
THICKNESS  AND  IF  WATER  BEARING 


DESCRIPTION  (Use 
additional  sheets  if  needed) 


w- 


FEET 


FROM 


V 


7* 


V7 


TO 


Check 
if  water 
bearing 


CIRCLE  APPROPRIATE  LETTER 
A  WELL  WAS  ABANDONED  AND  SEALED 
WHEN  THIS  WELL  WAS  COMPLETED 


E  ELECTRIC  LOG  OBTAINED 

P 


TEST  WELL  CONVERTED  TO  PRODUCTION 
WELL 


I  HEREBY  CERTIFY  THAT  THIS  WELL  HAS  BEEN  CONSTRUCTED  IN 
ACCORDANCE  WITH  COMAR  26.04.04  “WELL  CONSTRUCTION" 
AND  IN  CONFORMANCE  WITH  ALL  CONDITIONS  STATED  IN  THE 
ABOVE  CAPTIONED  PERMIT.  AND  THAT  THE  INFORMATION  PRE¬ 
SENTED  HEREIN  IS  ACCURATE  AND  COMPLETE  TO  THE  BEST  OF 
MY  KNOWLEDGE 


SITE  SUPERVISOR  (sign,  of  driller  or  journeyman 
responsible  for  sitework  if  different  from  permittee) 


GROUTING  RECORD  ,  ^ 
WELL  HAS  BEEN  GROUTED  ~ 

{Circle  Appropriate  Box) 

TYPE  OF  GROUTING  MATERIAL 
CEMENT 


-yes  no 

11 

A  A  AA 


QM 


46  46 

NO.  OF  BAGS 


GALLONS  OF  WATER 


BENTONITE  CLAY  B.  C 
N02OF  POUNDS  JL _ 


DEPTH^QF  GROUT  SEAL  (to  newest  foot) 
frorrf^l 


48 


ft. 


toP 


TOP  52  54  BOTTOM 

(enter  0  if  from  surface) 


ft. 


58 


casing 
/  types  \ 

/  insert  \ 

appropriate  ] 

V  code  J 

V  below  y 


CASING  RECORD 


ST  CO 


STEEL  CONCRETE 


m\  ton 


PLASTIC  OTHER 


MAIN  Nominal  diameter 
CASING  top  (main)  casing 
J)fPE  (nearest  inch) 

a 


T 


Total  depth 
of  main  casing 
(nearest  foot) 


L 


OTHER  CASING  (if  used) 
diameter  depth  (feet) 
inch  from  to 


STEEL 


ST  B  R  HO 


screen  type  SCREEN  RECORD 
or  open  hole 

f  insert  \ 

/  appropriate  ] 
l  code  J 
N^below^/ 


\m 

'f 


1  2 
1 


BRASS 

BRONZE 

BE 


OPEN 

HOLE 


o  T 


PLASTIC  OTHER 


L 


DEPTH  (nearest  ft. 


8  9  11 


23  24  26 


0 

□ 

n 

□ 

□ 

11 

15 

□ 

□ 

□ 

□ 

□ 

26 

30 

l 


7 


36 


38  39  41 

d/d 

SLOT  SIZE  \ 

DIAMETER 
OF  SCREEN 


51 


m. 


s 


from  / 

GRAVEL  PACK  i _ !?. 

IF  WELL  DRILLED  WAS 
FLOWING  WELL  INSERT 
F  IN  BOX  68 


_£G_ 


( NEAREST 
INCH) 


to 


77 


□ 


OEP  USE  ONLY 

(NOT  TO  BE  FILLED  IN  BY  DRILLER) 
T  (E.R.O.S.) 


7<0 


W  Q 

74  75  76 


72 

□ 

T 

□ 

TELESCOPE 

CASING 


LOG 

INDICATOR 


OTHER  DATA 


PUMPING  TEST  a 
HOURS  PUMPED  (nearest  hour)  ^ 


to  nearest  gal.) 
METHOD  USED  TO 


1. 

I] 

11 

c 

\ 

15 

_ 1 

WATER  LEVEL  (distance  .from  land  surface) 
BEFORE  PUMPING 


WHEN  PUMPING 


17,  20 

7 

_ 

_ 

_ 

22 


25 


TYPE  OF  PUMP  USED  (for  test) 


[a]  air 

[  P  |  piston 

|  T  [  turbine 

27 

27 

|  C  |  centrifugal 

[Rl  rotary 

pother 
|Of  (describe 

27 

27 

27  below) 

|~Jl  jet 

|  S  1  submersible 

27 


27 


PUMP  INSTALLED 


YES 


□ 


DRILLER  WILL  INSTALL  PUMP 
(CIRCLE)  (YES  or  NO) 

IF  DRILLER  INSTALLS  PUMP,  THIS  SECTION 
MUST  BE  COMPLETED  FOR  ALL  WELLS 
EXCEPT  HOME  USE 
TYPE  OF  PUMP  INSTALLED 
PLACE  (AfC,J,P,R,S,T,0) 

IN  BOX  -  SEE  ABOVE:  29 

PAPAPITV- 

GALLONS  PER  MINUTE 
(to  nearest  gallon) 

PUMP  HORSE  POWER 

PUMP  COLUMN  LENGTH 
(nearest  ft.) 


E 

□ 

_ 35 

V 

□ 

37  41 

_ 

_ 

J 

_ 

SING  HEIGHT  (circle  appropriate  box 
and  enter  casing  height) 


LAND  SURFAQE 


(nearest 

foot) 


LOCATION  OF  WELL  ON  LOT 
SHOW  PERMANENT  STRUCTURE  SUCH  AS  « 
BUILDING,  SEPTIC  TANKS,  AND/OR 
LANDMARKS  AND  INDICATE  NOT  LESS 
THAN  TWO  DISTANCES 
(MEASUREMENTS  TO  WELL) 


k^-i 


5-Mi 


DRILLER 


'l,A  '4 


tMtHUtNOV/ltMT'  NCJ.ir  AN* 


(f[1  C  O  Uv  SEQUENCE  NO. 

Y  U  2_  _  I  <DP  USE  0NLY> 

Ithis  number  is  to  be  punched 

IN  COLS.  3-6  ON  ALL  CARDS) 


Date  Received  (APA)  ) 


STATE  OF  MARYLAND 
APPLICATION  FOR  PERMIT  TO  DRILL  WELL 
please  print  or  type 


STATE  PERMIT  NUMBER 


1  fill  in  this  form  completely  ‘ 


OWNER  INFORMATION 


LOCATION  OF  WELL 


EiBWEBEEHBlEIBBi 


DRILLER  INFORMATION 


52  NEAREST  TOWN 


MILES  FROM  TOWN  (enter  0  it  in  town) 


Driller's  Name 

£Zg=: 

Firm  Name 


77  License  No.  80 


B  2 


/)/2  (al 

^  i.  J 


WELL  INFORMATION 


/'  Y/'fZ. 


APPROX.  PUMPING  RATE  (GAL.  PER  MIN.)  |Q|  |  [  |  [ 

AVERAGE  DAILY  QUANTITY  NEEDED  N  8  — I — I — m — I 
(GAL.  PER  DAY)  M  II  I  I 

14 _ 20 


USE  FOR  WATER  (circle  appropriate  box) 

[d~|  HOME  (SINGLE  OR  DOUBLE  HOUSEHOLD  UNIT  ONLY) 

0  FARMING  (LIVESTOCK  WATERING  &  AGRICULTURAL 
IRRIGATION) 

□  INDUSTRIAL,  COMMERCIAL,  STATE  AND  FEDERAL  GOV. 
OTHER  (REQUIRES  APPROPRIATION  PERMIT) 

PUBLIC  OR  PRIVATE  WATER  COMPANY  (REQUIRES 
[p]  APPROPRIATION  PERMIT  AND  STATE  HEALTH  DEPARTMENT 
1 - 1  APPROVAL) 

/fr-1  TEST,  OBSERVATION,  MONITORING  (MAY  REQUIRE 
(1JJ  APPROPRIATION  PERMIT) 


APPROXIMATE  DEPTH  OF  WELL 


APPROXIMATE  DIAMETER  OF  WELL _ 


^ ^  METHOD  OF  DRILLING  (circle  one) 
/BORED  (p>  Augered)  JETTED 


NEAREST 
.  INCH 


AlR-ROTary 


AIR-PERcussion 

RE  Verse- ROTary 


Jetted  &  DRIVEN 
ROTARY  (Hydraulic  Rotary) 
DRive-POINT 


REPLACEMENT  OR  DEEPENED  WELLS 

_ _  (CIRCLE  APPROPRIATE  BOX) 

Q^Rh.S  WELL  WILL  NOT  REPLACE  AN  EXISTING  WELL 

□  THIS  WELL  WILL  REPLACE  A  WELL  THAT  WILL  BE 
ABANDONED  AND  SEALED 

39  IT1  TH,S  WELL  W,LL  REPLACE  A  WELL  THAT  WILL  BE  USED 
L_l  AS  A  STANDBY 

[p~|  THIS  WELL  WILL  DEEPEN  AN  EXISTING  WELL 

PERMIT  NUMBER  OF  WELL  TO  BE  REPLACED  OR  DEEPENDED 
(IF  AVAILABLE)  41|  1 52 


Not  to  be  filled  in  by  driller  (OEP  USE  ONLY) 

APPRO P.  PERMIT  NUMBER  GAP 


_ :  —  write  i  \  rr 

FORCE  A-K  INITIALS  PERMIT  No.  K'  .f- V 

- Li— TIN  BOX  t 


jit  miA 

70  71  72  73  74  75  76  77  78  79 


SPECIAL  CONDITIONS 


NEAR  WHAT  ROAD 


ON  WHICH  SIDE  OF  ROAD 
(CIRCLE  APPROPRIATE  BOX) 


|wjl£lliJ 

WES^EAS 

SOUTH 


*151^101  I37 

DISTANCE  FROM  ROAD 
ENTER  FT  or  Ml 


NOT  TO  BE  FILLED  IN  BY  DRILLER 
HEALTH  DEPARTMENT  APPROVAL 


EH 


SHOW  MAJOR  FEATURES  OF 

BOX  &  LOCATE  WELI _ 

WITH  AN  X 

SOURCES  OF  DRILLING  WATER 
1  t'OO's-fl— 

2-  i 

3 

WRITE  THE  BOX  NUMBER 
FROM  THE  MAP  HERE 

♦ 

I 


N  7T U 


DRAW  A  SKETCH  BELOW  SHOWING  LOCATION  OF  WELL  IN 
RELATION  TO  NEARBY  T0WNS  AND  ROADS  AND  GIVE 
DISTANCE  FROM  WELL  TO  NEAREST  ROAD  JUNCTION 


r 

Soo' 

,/ 


60V/ 


1 


4441 


(THIS^NUMBER  IS  TO  BE  PUN* 
IN  COLS.  3-6  ON  ALL  CARDS) 


ST/CO  USE  ONLY 
DATE  Received 


13 


NCE  NO."' 
SE  ONLY) 


STATE  OF  MARYLAND 

WELL  COMPLETION  REPORT 

FILL  IN  THIS  FORM  COMPLETELY 
-  PLEASE  PRINT  OR  TYPE 


I i-ii£>  htrutt i  iviu^i  dc.  oudiviii  icu  wimih 

45  DAYS  AFTER  WELL  IS  COMPLETED. 


COUNTY 

NUMBER 


02 


DATE  WELL  COMPLETED 


■ 

■ 

■ 

■ 

■ 

■ 

■i 

a 

m 

3 

u 

m 

Depth  of  Well 


20 


mm 

■ 

■ 

■ 

(TO  NEAREST  FOOT) 


PERMIT  NO. 

ROM  “PERMIT  TO  DRILL  WELL" 


28 


i  f/  bjt 

30^31 32  33  ?34  35  38  37 


i/NER 


rr' 


/ 


STREET  OR  RFD. 
SUBDIVISION _ 


last  name 


LL 


first  name 


.  TOWN . 


SECTION. 


.  LOT. 


WELL  LOG 

Not  required  for  driven  wells 


STATE  THE  KIND  OF  FORMATIONS 
PENETRATED,  THEIR  COLOR,  DEPTH, 
THICKNESS  AND  IF  WATER  BEARING 


DESCRIPTION  (Use 
additional  sheets  if  needed) 


Y*'  ^  ■  'ft 


6T 


V 


^  s  ^  y  .  5*'v  *■ 

* 

sys  res'  . 
+  -  x  2? 


FEET 


FROM 


f 

r 


V ' 


V> 


TO 


/' 


S' 


Check 
if  water 
bearing 


A 

E 

P 


CIRCLE  APPROPRIATE  LETTER 
A  WELL  WAS  ABANDONED  AND  SEALED 
WHEN  THIS  WELL  WAS  COMPLETED 

ELECTRIC  LOG  OBTAINED 

TEST  WELL  CONVERTED  TO  PRODUCTION 
WELL 


LLERS  IDENT.  NO. 

1  _  n , 


7J- 


DRILLERS  SIGNATURE 
(MUST  MATCH  SIGNATI 

Vc 


//< 


V 

\PP\JCP 


E  ON  APPLICATION) 
JL  vV/ 


_ _ _ , _ - 

SITE  SUPERVISOR  (sign,  of  driller  or  )ourneyman 
responsible  for  sitework  if  different  from  permittee) 


I  HEREBY  CERTIFY  THAT  THIS  WELL  HAS  BEEN  CONSTRUCTED  IN 
ACCORDANCE  WITH  COMAR  26.04.04  "WELL  CONSTRUCTION" 
AND  IN  CONFORMANCE  WITH  ALL  CONDITIONS  STATED  IN  THE 
ABOVE  CAPTIONED  PERMIT,  AND  THAT  THE  INFORMATION  PRE¬ 
SENTED  HEREIN  IS  ACCURATE  AND  COMPLETE  TO  THE  BEST  OF 
MY  KNOWLEDGE 


GROUTING  RECORD 
WELL  HAS  BEEN  GROUTED 
(Circle  Appropriate  Box) 

TYPE  OF  GROUTING  MATERIAL 
CEMENT  l^T 


45 

NO.  OF  BAGS, 


jRQU' 

m 


ye$  no 

0  is 

~  44  44 


BENTONITE  CLAY  B  C 


5 


GALLONS  OF  WATER  /* 


NCX  OF  POUNDS 


2$  2 


DEPTH  OF  GROUT  SEAL  (to  nearest  foot) 
fronv  0  ft.  to£" 


48 


TOP  52  54  BOTTOM 

(enter  0  if  from  surface) _ 


ft. 


58 


casing 
/  types  \ 

/  insert  \ 

I  appropriate 
V  code  J 

\  below  y 


CASING  RECORD 


ST  CO 


STEEL  CONCRETE 


TO 

PLASTIC 


OT 


OTHER 


MAIN  Nominal  diameter  Total  depth 
CASING  top  (main)  casing  of  main  casing 
TYPE  (nearest  inch)  (nearest  foot) 


m  0 


60  61 


63  64 


9 

■ 

■ 

■ 

■ 

66 


70 


OTHER  CASING  (if  used) 
diameter  depth  (feet) 
inch  from  to 


STEEL 


S  T  (BTRI  |HTO 


screen  type  SCREEN  RECORD 
or  open  hole 

/  insert  \ 

(  appropriate  ] 
l  code  J 
N^below^/ 


m 

1  2 

"Z 


BRASS 

BRONZE 

m 


OPEN 

HOLE 


OT 


OTHER 


L 


DEPTH  (nearest  ft.) 


8  9  ti 


21 


23  24  26 


36 


38  39  41 

SLOT  SIZE  i»4/^  2. 

DIAMETER 
OF  SCREEN 


51 


1 


from 


_£Q, 


(NEAREST 

INCH) 


GRAVEL  PACK  L 


Z 


to 


IF  WELL  DRILLED  WAS  _ _ _ 

FLOWING  WELL  INSERT 
F  IN  BOX  68  4s-1 


OEP  USE  ONLY 

(NOT  TO  BE  FILLED  IN  BY  DRILLER) 

T  (E  RO  S.)  W  Q 

__  74  75  76 

Cl  7C  I  I  l 

TELESCOPE  LOG  OTHER  DATA 

CASING  INDICATOR 


C  3 


PUMPING  TEST 


HOURS  PUMPED  (nearest  hour)  <D 


PUMPING  RATE  (gal.  per  min.  £>_ 
to  nearest  gal.)  rf 

METHOD  USED  TO  ,  ,  ,  . 

MEASURE  PUMPING  RATE  L 


15 


WATER  LEVEL  (distance  from  land  surface) 
BEFORE  PUMPING 


WHEN  PUMPING 


2 

17  20 

o 

_ 

□ 

_ 

22  25 

TYPE  OF  PUMP  USED  (for  test) 

[A]  air 


centrifugal 


piston 


rotary 


[t]  turbine 

27 

[vvi  other 

10  j  (describe 
'27  below) 


[~jl  jet 


submersible 


27 


/ 

r/L 


PUMP  INSTALLED 

DRILLER  WILL  INSTALL  PUMP  YES  /fs3> 
(CIRCLE)  (YES  or  NO)  V 

IF  DRILLER  INSTALLS  PUMP,  THIS  SECTION^ 
MUST  BE  COMPLETED  FOR  ALL  WELLS 
EXCEPT  HOME  USE 
TYPE  OF  PUMP  INSTALLED 
PLACE  (A,C,J,P,R,S,T,0) 

IN  BOX  -  SEE  ABOVE: 

P  A  PAP  IT  Y- 

GALLONS  PER  MINUTE 
(to  nearest  gallon) 

PUMP  HORSE  POWER 


PUMP  COLUMN  LENGTH 
(nearest  ft.) 


□ 

29 


b 

- 

- 

! 

31  35 

6> 

37  41 

is 

_ 

_ 

_ 

□ 

CASING  HEIGHT  (circle  appropriate  box 

a  ab°ve 


□  below 

49 


} 


and  enter  casing  height) 
LAND  SURFACE 


50  51 


)  (nearest 
foot) 


* 


LOCATION  OF  WELL  ON  LOT 
SHOW  PERMANENT  STRUCTURE  SUCH  AS 
BUILDING,  SEPTIC  TANKS,  AND/OR 
LANDMARKS  AND  INDICATE  NOT  LESS 
THAN  TWO  DISTANCES 
(MEASUREMENTS  TO  WELL) 


.0 


DRILLER 


R  1  111  hSM  SEQUENCE  NO. 
°  '  UlOJJ  (DP  USE  ONLY) 

1  Ithis  NUMBER  IS  TO  BE  PUNCHED 
IN  COLS.  3-6  ON  ALL  CARDS) 


STATE  OF  MARYLAND 
APPLICATION  FOR  PERMIT  TO  DRILL  WELL 
please  print  or  type 


Date  Received  (APA) 

01  I  lOT-i  PA  0"  OWNER  INFORMATION 


70  fill  in  this  form  completely  ‘ 


LOCATION  OF  WELL 


.  DRILLER  If 

/FFrS  M  l/r>  Le=rrl 


Town  70  Stale  72 


DRILLER  INFORMATION 


Driller’s  Name 


4  u^La 


Signature 


B  2 


WELL  INFORMATION 


APPROX.  PUMPING  RATE  (GAL.  PER  MIN.)  \  j  |  | 

AVERAGE  DAILY  QUANTITY  NEEDED  rnTT — I — I — FT — I 
(GAL.  PER  DAY)  I  M*  I  I  I  I  I  I 

14  _ 20 


USE  FOR  WATER  (CIRCLE  APPROPRIATE  BOX) 

[~D~]  HOME  (SINGLE  OR  DOUBLE  HOUSEHOLD  UNIT  ONLY) 

0  FARMING  (LIVESTOCK  WATERING  &  AGRICULTURAL 
IRRIGATION) 

□  INDUSTRIAL,  COMMERCIAL,  STATE  AND  FEDERAL  GOV. 
OTHER  (REQUIRES  APPROPRIATION  PERMIT) 

PUBLIC  OR  PRIVATE  WATER  COMPANY  (REQUIRES 
[71  APPROPRIATION  PERMIT  AND  STATE  HEALTH  DEPARTMENT 
1 - 1  APPROVAL) 

/fr=l)TEST,  OBSERVATION,  MONITORING  (MAY  REQUIRE 
ILLf  APPROPRIATION  PERMIT) 


APPROXIMATE  DEPTH  OF  WELL 


APPROXIMATE  DIAMETER  OF  WELL  . 


NEAREST 
.  INCH 


METHOD  OF  DRILLING  (circle  one) 

'"BORED  Tob  Augered )  JETTED  Jetted  &  DRIVEN 


AIR-ROTary 


AlR-PERcussion 

REVerse-ROTary 


ROTARY  (Hydraulic  Rotary) 
DRive-POINT 


REPLACEMENT  OR  DEEPENED  WELLS 

(CIRCLE  APPROPRIATE  BOX) 

(^P'VhIS  WELL  WILL  NOT  REPLACE  AN  EXISTING  WELL 

□  THIS  WELL  WILL  REPLACE  A  WELL  THAT  WILL  BE 
ABANDONED  AND  SEALED 

39  nri  THIS  WELL  WILL  REPLACE  A  WELL  THAT  WILL  BE  USED 
l_J  AS  A  STANDBY 

[7]  THIS  WELL  WILL  DEEPEN  AN  EXISTING  WELL 

PERMIT  NUMBER  OF  WELL  TO  BE  REPLACED  OR  DEEPENDEP 
(IF  AVAILABLE)  41|  I  I  I  I  I  I  I  I  I  I  I  |s2 


Not  to  be  filled  in  by  driller  (OEP  USE  ONLY) 

APPROP.  PERMIT  NUMBER  GAP 

54  63 

- 1  wr^e  r-r  “V  — — rf  -n rr  j  j  \\ 

FORCE  L  ; "  initials  PERMIT  No.  r\  —  \  \  —  f  /  V  J 

67  68  INBQX _  70  71  72  73  74  75  76  77  78  79 

SPECIAL  CONDITIONS 


52  NEAREST  TOWN 
MILES  FROM  TOWN  (enter  0  if  in  town) 


77  License  No.  80 


B  4 

1  2 

DIRECTION  OF  WELL  FROM 
TOWN  (CIRCLE  BOX) 

s 

8--9V 

m 

N  f _ , 

JA 

8  / 

8 

/ 

sw 

8-9 

rn 

S  8-9 

8 

M  I 

76  77  78 


NEAR  WHAT  ROAD 


ON  WHICH  SIDE  OF  ROAD 
(CIRCLE  APPROPRIATE  BOX) 


NORTH 

eu 

011  IE) 

WESTrriEXST 


COUNTY  NAME 
STATE 

SIGNATURE  _ 

DATE  ISSUED 


DISTANCE  FROM  ROAD 

ENTER  FT  or  Ml  |_ 


NOT  TO  BE  FILLED  IN  BY  DRILLER 
HEALTH  DEPARTMENT  APPROVAL 

02- 


county  NO 


48  CO  SIGNATURE 


SHOW  MAJOR  FEATURES  OF 

BOX  &  LOCATE  WELI _ , 

WITH  AN  X 

SOURCES  OF  DRILLING  WATER 

1. 


WRITE  THE  BOX  NUMBER 
FROM  THE  MAP  HERE 

I 

E|  Tu_  I 

n|  uqo  1*— 1 ggg _ 

DRAW  A  SKETCH  BELOW  SHOWING  LOCATION  OF  WELL  IN 
RELATION  TO  -bJ£ARBY  TOWNS  AND  ROADS  AND  GIVE 
DISTANCE  FR^M  WELL  TO  NEAREST  ROAD  JUNCTION 

n 


^r?0 


DRILLER 


1  LA.H9  t  SEQUENCE  NO? 
||  C  (DENV  USE  ONLY) 

1  2  3  6  \  i 

(THIS  NUMBER  IS  TO  BE  PUNCHED 
IN  COLS.  3-6  ON  ALL  CARDS) 


ST/CO  USE  ONLY 
DATE  Received  DATE  WELL  COMPLETED 


STATE  OF  MARYLAND 

WELL  COMPLETION  REPORT 

FILL  IN  THIS,  FORM  COMPLETELY 
PLEASE  PRINT  OR  TYPE 


3 

Depth  of  Well 


THIS  REPORT  MUST  BE  SUBMITTED  WITHIN 
45  DAYS  AFTER  WELL  IS  COMPLETED. 


COUNTY  _ 

NUMBER 


(TO  NEAREST  FOOT) 


OWNER  _ jlA  L 

STREET  OR  RFD  last  name 
SUBDIVISION _ 


WELL  LOG 


Not  required  for  driven  wells 


STATE  THE  KIND  OF  FORMATIONS 
PENETRATED,  THEIR  COLOR,  DEPTH, 
THICKNESS  AND  IF  WATER  BEARING 


DESCRIPTION  (Use  |  FEET 
additional  sheets  if  needed) 


first  name 

_ SECTION _ 


GROUTING  RECORD 
WELL  HAS  BEEN  GROUTED 
(Circle  Appropriate  Box) 

TYPE  OF  GROUTING  MATERIAL 


.  TOWN . 


-  <r-/  Tcf  /  " 


* 


RSIDENT.NO.  I  '^2- 

~  'tOir 


SITE  SUPERVISOR  (sign,  of  drilleror  journeyman 
responsible  for  sitework  if  different  from  permittee) 


CEMENT/Gy’flvl  I  BENTONITE  CLAY 

W5  46 

NO.  OF  BAGS,  jn  NO.  OF  POUNDS. 
GALLONS  OF  WATER  /^- 
DEPTH  OF  GROUT  SEAL  (to  nearest  foot) 


NO.  OF  POUNDS. 


£i3j 


PERMIT  NO. 

FROM  “PERMIT  TO  DRILL  WELL” 


PUMPING  TEST 


casing 
f  types  N 
insert 

appropriate 

code 

V  below  y 


CASING  RECORD 


HOURS  PUMPED  (nearest  hour) 


PUMPING  RATE  (gal.  per  min.  /)\\ 
to  nearest  gal.)  ni 

METHOD  USED  TO  ,  - 

MEASURE  PUMPING  RATE  i  As#*' ^ 
WATER  LEVEL  (distance  from  land  surface) 

BEFORE  PUMPING  M 

S  17  20 

WHEN  PUMPING  <D  I  1 


STEEL  CONCRETE  TYPE  OF  PUMP  USED  (for  test) 


MAIN  Nominal  diameter  Total  depth 
CASING  top  (main)  casing  of  main  casing 
TYPE  (nearest  inch)  (nearest  foot) 


air  |  P  [  piston  pT*  |  turbine 

27  27  27 

[C~]  centrifugal  [r]  rotary  [0|  (describe 

27  27  V  27  belOW) 

0  jet  |  S  1  submersible 


27  below) 


submersible 


OTHER  CASING  (if  used) 
diameter  depth  (feet) 
inch  from  to 


>/>//  yy 


CIRCLE  APPROPRIATE  LETTER 
A  A  WELL  WAS  ABANDONED  AND  SEALED 
"  WHEN  THIS  WELL  WAS  COMPLETED 

E  ELECTRIC  LOG  OBTAINED 

_  TEST  WELL  CONVERTED  TO  PRODUCTION 
P  WELL 


I  HEREBY  CERTIFY  THAT  THIS  WELL  HAS  BEEN  CONSTRUCTED  IN 
ACCORDANCE  WITH  COMAR  26.04.04  "WELL  CONSTRUCTION’ 
AND  IN  CONFORMANCE  WITH  ALL  CONDITIONS  STATED  IN  THE 
ABOVE  CAPTIONED  PERMIT,  AND  THAT  THE  INFORMATION  PRE¬ 
SENTED  HEREIN  IS  ACCURATE  AND  COMPLETE  TO  THE  BEST  OF 
MY  KNOWLEDGE 


PUMP  INSTALLED 

DRILLER  WILL  INSTALL  PUMP  YES  NC 
(CIRCLE)  (YES  or  NO) 

IF  DRILLER  INSTALLS  PUMP,  THIS  SECTION 
MUST  BE  COMPLETED  FOR  ALL  WELLS 
EXCEPT  HOME  USE 

TYPE  OF  PUMP  INSTALLED  I - 1 

PLACE  (A,C,J,P,R,S,T,0)  I _ I 

IN  BOX  -  SEE  ABOVE:  29 

CAPACITY:  FI — — I — I — I 

GALLONS  PER  MINUTE  ^1-11  I  I  I 
(to  nearest  gallon)  e4ii — — — 

PUMP  HORSE  POWER  L  I  I  I  I 

PUMP  COLUMN  LENGTH  rri — I — I — p- 
(nearest  ft.)  ull  11 

CASING  HEIGHT  (circle  appropriate  box  47 
pSj  above  x  and  enter  casing  height) 

X  LAND  SURFACE 


pTl  I  (nearest 

1  I  foot) 


LOCATION  OF  WELL  ON  LOT 
SHOW  PERMANENT  STRUCTURE  SUCH  AS 
BUILDING,  SEPTIC  TANKS,  AND/OR 
LANDMARKS  AND  INDICATE  NOT  LESS 
THAN  TWO  DISTANCES 
(MEASUREMENTS  TO  WELL) 


OEP  USE  ONLY 

(NOT  TO  BE  FILLED  IN  BY  DRILLER) 
T  (E.R.O.S.) 


W  Q 

74  75  76 


TELESCOPE 

CASING 


LOG 

INDICATOR 


OTHER  DATA 


n»n  i  P 


«|»P1651 


SEQUENCE  NO. 
(DP  USE  ONLY) 


2  3  0  w  %a  m  m 

(THIS  NUMBER  IS  TO  BE  PUNCHED 

IN  COLS.  3-6  ON  ALL  CARDS) _ 

Date  Received  (APA)  'n 

Gl  \  I  mm*) OWNER  INFORMATION 


STATE  OF  MARYLAND 
APPLICATION  FOR  PERMIT  TO  DRILL  WELL 
please  print  or  type 


STATE  PERMIT  NUMBER 


70  fill  in  this  form  completely 


LOCATION  OF  WELL 


IBlEBEnEHBlBnHEIHnEBlHi 


15  Last  Name 


.  DRILLER  /A 


Town  70  State  72 


DRILLER  INFORMATION 


Driller’s  Name 


77  License  No.  80 


Firm  Name  A  S'  I  I  •  I 

'/&  H&ruljrvvvrj  Qz~  (cJuj^biTr  fHo  ^/OYS 


Signature  _  Date _ 


B  [2  WELL  INFORMATION 

1  APPROX.  PUMPING  RATE  (GAL  PER  MIN.)  fol  I  I  1 


AVERAGE  DAILY  QUANTITY  NEEDED 
(GAL.  PER  DAY) 


USE  FOR  WATER  (circle  appropriate  box) 

[d~|  home  (SINGLE  OR  DOUBLE  HOUSEHOLD  UNIT  ONLY) 

0  FARMING  (LIVESTOCK  WATERING  &  AGRICULTURAL 
IRRIGATION) 

□  INDUSTRIAL.  COMMERCIAL,  STATE  AND  FEDERAL  GOV. 
OTHER  (REQUIRES  APPROPRIATION  PERMIT) 

PUBLIC  OR  PRIVATE  WATER  COMPANY  (REQUIRES 
(p|  APPROPRIATION  PERMIT  AND  STATE  HEALTH  DEPARTMENT 
1 - 1  APPROVAL) 

/TTYTEST.  OBSERVATION,  MONITORING  (MAY  REQUIRE 
H=Lf  APPROPRIATION  PERMIT) 


APPROXIMATE  DEPTH  OF  WELL 


APPROXIMATE  DIAMETER  OF  WELL  . 


NEAREST 

.INCH 


_ METHOD  OF  DRILLING  (circle  one) 

^BORED  Cor  Augered)  JETTED  Jetted  &  DRIVEN 

AIR-ROTarv  AIR-PERcussion  ROTARY  (Hydraulic  Rotary) 


AIR-PERcussion 

REVerse-ROTary 


DR  ive- POINT 


REPLACEMENT  OR  DEEPENED  WELLS 

(CIRCLE  APPROPRIATE  BOX) 

MSpHIS  WELL  WILL  NOT  REPLACE  AN  EXISTING  WELL 

□  THIS  WELL  WILL  REPLACE  A  WELL  THAT  WILL  BE 
ABANDONED  AND  SEALED 

39  m  TH,S  WELL  W,LL  REPLACE  A  WELL  THAT  WILL  BE  USED 
I _ 1  AS  A  STANDBY 

|"p~|  THIS  WELL  WILL  DEEPEN  AN  EXISTING  WELL 

PERMIT  NUMBER  OF  WELL  TO  BE  REPLACED  OR  DEEPENDED 
(IF  AVAILABLE)  41|  1 52 


Not  to  be  filled  in  by  driller  (OEP  USE  ONLY) 
APPROP.  PERMIT  NUMBER  GAP 


52  NEAREST  TOWN 
MILES  FROM  TOWN  (enter  0  if  in  town) 


|m|  1 1 

76  77  78 


B  4 

12 

DIRECTION  OF  WELL  FROM 
TOWN  (CIRCLE  BOX) 


11  NEAR  WHAT  ROAD 


N 

1 _ 1 

8 

1 

N 

W 

E 

. 

/  8—9 

ON  WHICH  SIDE  OF  ROAD 
(CIRCLE  APPROPRIATE  BOX) 


NORTH 

■wind) 

WEST  Qjj  EAST 
SOUTH 


A  A 


COUNTY  NAME 
STATE 

SIGNATURE  _ 

DATE  ISSUED 


DISTANCE  FROM  ROAD 

ENTER  FT  or  Ml  [f 
a 


NOT  TO  BE  FILLED  IN  BY  DRILLER 
HEALTH  DEPARTMENT  APPROVAL 

n? 


COUNTY  NO. 


L 


48  CO  SIGNATURE 


SHOW  MAJOR  FEATURES  OF 

BOX  &  LOCATE  WELL - 

WITH  AN  X 

SOURCES  OF  DRILLING  WATER 

1.  ASDvg 


WRITE  THE  BOX  NUMBER 
FROM  THE  MAP  HERE 


n  qqo 


DRAW  A  SKETCH  BELOW  SHOWING  LOCATION  OF  WELL  IN 
RELATIOMjp  NEARBY  TOWNS  AND  ROADS  AND  GIVE 
DISTANC£\EROM  WELL  TO  NEAREST  ROAD  JUNCTION 


-  ■  1  vvni  i  c  |  j  )  V 

'  L  initials  permit  No.  A  A  —  —  Dh 

f  ■  -  im  o nv  L_! _ I _ : _ - — Li  \ r  .  It.,.  ,.J 

67  68  70  71  72  73  74  75  76  77  78  79 


SPECIAL  CONDITIONS 


DRILLER 


Cl  4443 


(THIS^NoMBER  IS  TO  BE  PUNCHED 
IN  COLS.  3-6  ON  ALL  CARDS) 


SEQUENCE  NO.  // 
(DENV  USE  ONLY^/ 


STATrOF  MARYLAND 

rWELL  COMPLETION  REPORT 

FILL  IN  THIS  FORM  COMPLETELY 
PLEASE  PRINT  OR  TYPE 


THIS  REPORT  MUST  BE  SUBMITTED  WITHIN 
45  DAYS  AFTER  WELL  IS  COMPLETED. 


COUNTY 

NUMBER 


02-  . 


4 


ST/CO  USE  ONLY 
DATE  Received 


DATE  WELL  COMPLETED 


Depth  of  Well 


PERMIT  NO. 

FROM  “PERMIT  TO  DRILL  WELL" 


22| 


/ter 


126 


7  S  TUry^l 


(TO  NEAREST  FOOT) 


CD 


18  29  30  31  32  33 


1  E 17 


35  36  37 


»WNER  _ 

STREET  OR  RFD. 
SUBDIVISION _ 


last  name 


first  name 


.TOWN. 


0 


SECTION. 


.LOT. 


WELL  LOG 

Not  required  for  driven  wells 


STATE  THE  KIND  OF  FORMATIONS 
PENETRATED,  THEIR  COLOR,  DEPTH, 
THICKNESS  AND  IF  WATER  BEARING 


DESCRIPTION  (Use 
additional  sheets  if  needed) 


7'.'0  ^  •• 

/■'  ;  r< 


/ 

•  >  v 


FEET 


FROM  I  TO 


C' 


/ 


k  r 


/ 


Check 
if  water 
bearing 


CIRCLE  APPROPRIATE  LETTER 
A  WELL  WAS  ABANDONED  AND  SEALED 
WHEN  THIS  WELL  WAS  COMPLETED 


E  ELECTRIC  LOG  OBTAINED 

P 


TEST  WELL  CONVERTED  TO  PRODUCTION 
WELL 


FILLERS  IDENT.  NO. 

ij  / 

2^  f 

DRILLERS  SIGNATURE 

(MUST  MATCH  SIGNATURE  ON  APPLICATION) 

.  l  y  /(' 

-  iL  Llz!  - .  ^ _ 

SITE  SUPERVISOR  (sign,  of  driller  or  journeyman 
responsible  for  sitework  if  different  from  permittee) 


I  HEREBY  CERTIFY  THAT  THIS  WELL  HAS  BEEN  CONSTRUCTED  IN 
ACCORDANCE  WITH  COMAR  26.04  04  "WELL  CONSTRUCTION" 
AND  IN  CONFORMANCE  WITH  ALL  CONDITIONS  STATED  IN  THE 
ABOVE  CAPTIONED  PERMIT.  AND  THAT  THE  INFORMATION  PRE¬ 
SENTED  HEREIN  IS  ACCURATE  AND  COMPLETE  TO  THE  BEST  OF 
MY  KNOWLEDGE 


GROUTING  RECORD 
WELL  HAS  BEEN  GROUTED 
(Circle  Appropriate  Box) 

TYPE  OF  GROUTING  MATERIAL 


Ttk. 


BENTONITE  CLAY 
OF  POUND: 


CEMENT 

NO.  OF  BAGSj 
GALLONS  OF  WATER 
DEPTH  OF  GROUT  SEAL  (to  nearest  foot) 

from  ft.  tog 


B  C 


m 


48 


TOP  52  54  BOTTOM 

(enter  0  if  from  surface) _ 


58 


casing 
/  types  \ 

/  insert  \ 

(  appropriate 
y  code  J 

.  V  below  y 


CASING  RECORD 


ST  CO 


STEEL  CONCRETE 

El 


OT 


Elastic  other 


MAIN  Nominal  diameter 
CASING  top  (main)  casing 
TYPE  (nearest  inch) 

OH  ijzn  e 

60  61  *63  64  66 


Total  depth 
of  main  casing 
(nearest  foot) 


70 


OTHER  CASING  (if  used) 
diameter  depth  (feet) 
inch  from  to 


STEEL 


ST  BR  HO 


screen  type  SCREEN  RECORD 
or  open  hole 

f  insert  \ 

[  appropriate  ] 
l  code  J 


BRASS 

BRONZE 


EH 

1  2 

r 


OPEN 

HOLE 


PtL  OT 


‘PLASTIC  OTHER 


DEPTH  (nearest  ft.) 


LJ£ 


o 

11  15 

17  21 

■ 

■ 

□ 

■ 

■ 

- 

a 

23  24 

26  30  32  36 

r 

m 

_ 

_ 

_ 

■1 

■ 

_ 

_ 

■ 

a 

38  39  41 

SLOT  SIZE  yto 


DIAMETER  pT 
OF  SCREEN  ** 


from 


-SSL 


(NEAREST 

INCH) 


GRAVEL  PACK  L 


1 _ 


IF  WELL  DRILLED  WAS  - - - 

FLOWING  WELL  INSERT  I 

F  IN  BOX  68 _  se 


OEP  USE  ONLY 

(NOT  TO  BE  FILLED  IN  BY  DRILLER) 
T  (E.R.O.S.) 


*□ 


TELESCOPE 

CASING 


7C 

LOG 

INDICATOR 


W  Q 

74  75  76 


OTHER  DATA 


PUMPING  TEST 


HOURS  PUMPED  (nearest  hour)  £ 


to  nearest  gal.) 
METHOD  USED  TO 


XI 

11 

15 

_ 1 

WATER  LEVEL  (distance  from  land  surface) 
BEFORE  PUMPING 

WHEN  PUMPING 


z 

■ 

□ 

17 

20 

22 

TYPE  OF  PUMP  USED  (for  test) 


25 


0. 

27 


[P]  piston  [T] 

27  27 


turbine 


f7T|  rri  /TTsX  other 

O  centrifugal  R  rotary  f  U  (describe 

27  below) 


27 


27 


[j]  iet  fS 

27  27 


submersible 


27 


PUMP  INSTALLED 


YES 


DRILLER  WILL  INSTALL  PUMP 
(CIRCLE)  (YES  or  NO)  ^ 

IF  DRILLER  INSTALLS  PUMP,  THIS  SECTION 
MUST  BE  COMPLETED  FOR  ALL  WELLS 
EXCEPT  HOME  USE 
TYPE  OF  PUMP  INSTALLED 
PLACE  (A,C,J,P,R,S,T,0) 

IN  BOX  -  SEE  ABOVE: 

PAPAriTY- 

GALLONS  PER  MINUTE 
(to  nearest  gallon) 

PUMP  HORSE  POWER 

PUMP  COLUMN  LENGTH 
(nearest  ft.) 


□ 

29 


b 

31  35 

<2 

□ 

□ 

37  41 

El 

_ 

_ 

_ 

_ 

CASING  HEIGHT  (circle  appropriate  box 
and  enter  casing  height) 


49 


above ^ 
below  J 


'S'  below 


LAND  SURFACE 

“ .  H 


50  51 


1  (nearest 
foot) 


LOCATION  OF  WELL  ON  LOT 
SHOW  PERMANENT  STRUCTURE  SUCH  AS 
j  BUILDING,  SEPTIC  TANKS,  AND/OR 
N  LANDMARKS  AND  INDICATE  NOT  LESS 
THAN  TWO  DISTANCES 
(MEASUREMENTS  TO  WELL) 


GRILLE" 


J 


E 

1 

01 

.652 

SEQUENCE  NO. 
(DP  USE  ONLY) 


1  ams  NUMBER  IS  TO  BE  PUNCHED 
IN  COLS.  3-6  ON  ALL  CARDS) 


STATE  OF  MARYLAND 
APPLICATION  FOR  PERMIT  TO  DRILL  WELL 
please  print  or  type  ' 


STATE  PERMIT  NUMBER 


mmm 

sa 

a  n 

nan 

Date  Received  (APA) 

-  K  } 


( ; 


•A 


OWNER  INFORMATION 


m 

E 

n 

a 

a 

a 

H 

bbsii 

B 

a 

B 

a 

B 

m 

B 

a 

ms 

in  ii  i  ■  — T~mn  i 

SB 

a 

a 

a 

a 

a 

a 

a 

m 

a 

B 

a 

B 

a 

5 

B 

mm 

n 

B 

m 

Em 

m 

□ 

□ 

□ 

□ 

□ 

□ 

■a 

m 

ita 

BBS 

,  A  DRILLER  INFORMATION 

Cl  Ar>L^r?L _ 


Driller's  Name 

/?TFC 


77  License  No.  80 


ly*  /c  Arr  ^-/OyS 

(Mm _ /-  //- / 3. 


Signature 


Date 


B  2 

iT 


WELL  INFORMATION 


APPROX.  PUMPING  RATE  (GAL  PER  MIN.)  \Q\ 


AVERAGE  DAILY  QUANTITY  NEEDED 
(GAL.  PER  DAY) 


12 


zp 


20 


USE  FOR  WATER  (circle  appropriate  box) 

0  HOME  (SINGLE  OR  DOUBLE  HOUSEHOLD  UNIT  ONLY) 

0  FARMING  (LIVESTOCK  WATERING  &  AGRICULTURAL 
IRRIGATION) 

□  INDUSTRIAL,  COMMERCIAL,  STATE  AND  FEDERAL  GOV. 
OTHER  (REQUIRES  APPROPRIATION  PERMIT) 

PUBLIC  OR  PRIVATE  WATER  COMPANY  (REQUIRES 
[p]  APPROPRIATION  PERMIT  AND  STATE  HEALTH  DEPARTMENT 
1 - 1  APPROVAL) 

/ffT^EST.  OBSERVATION,  MONITORING  (MAY  REQUIRE 
[^APPROPRIATION  PERMIT) 


S3 


LOCATION  OF  WELL 


m 

MMEMEm 

h  mm 

a 

a 

fli 

SECTION 


LOT 


44 


46 


48 


50 


P  o  AT\  /ftEr/t  h  *D 


52  NEAREST  TOWN 

MILES  FROM  TOWN  (enter  0  if  in  town) 


□ 

□ 

□ 

M 

□ 

76  77  78 


B  4 


DIRECTION  OF  WELL  FROM 
TOWN  (CIRCLE  BOX) 


L&Yitybi  ■£>&-/ hirc- 


NEAR  WHAT  ROAD 


ON  WHICH  SIDE  OF  ROAD 
(CIRCLE  APPROPRIATE  BOX) 


30 


NORTH 

IL-. 

[w][iltEp 

WEST  jgj  EAST 
SOUTH 


34 


37 


DISTANCE  FROM  ROAD 
ENTER  FT  or  Ml 


38  39 


A  A 


NOT  TO  BE  FILLED  IN  BY  DRILLER 
HEALTH  DEPARTMENT  APPROVAL 


COUNTY  NAME  i 


STATE 

SIGNATURE 


COUNTY  NO 
.  INSERT  S 


□ 


(0 


DATE  ISSUED 

:i  i  h  Wn  E 


jo 


43 
NORTH 
GRID 


48  CO  SIGNATURE 


EXP.  DATE 


AA 


□ 

■maiBHB 

□□ 

□ 

APPROXIMATE  DEPTH  OF  WELL 


IE 


FEET 


APPROXIMATE  DIAMETER  OF  WELL 


NEAREST 
.  INCH 


METHOD  OF  DRILLING  (circle  one) 

"BORED JoP Augered )  JETTED  Jetted  &  DRIVEN 

AIR-ROTary  AIR-PERcussion  ROTARY  (Hydraulic  Rotary) 


CABLE 
other  _ 


RE  Verse -ROTary 


DRive-POINT 


SHOW  MAJOR  FEATURES  OF 

BOX  &  LOCATE  WELL - 

WITH  AN  X 

SOURCES  OF  DRILLING  WATER 
1  A 

3  fcAyU/P-*: r£> 

WRITE  THE  BOX  NUMBER 
FROM  THE  MAP  HERE 


□ 


39 


REPLACEMENT  OR  DEEPENED  WELLS 

(CIRCLE  APPROPRIATE  BOX) 

N^tHIS  WELL  WILL  NOT  REPLACE  AN  EXISTING  WELL 
THIS  WELL  WILL  REPLACE  A  WELL  THAT  WILL  BE 
ABANDONED  AND  SEALED 

STHIS  WELL  WILL  REPLACE  A  WELL  THAT  WILL  BE  USED 
AS  A  STANDBY 

[p~|  THIS  WELL  WILL  DEEPEN  AN  EXISTING  WELL 

PERMIT  NUMBER  OF  WELL  TO  BE  REPLACED  OR  DEEPENDED 
(IF  AVAILABLE)  41 


44 


u 


ooo 

000 


DRAW  A  SKETCH  BELOW  SHOWING  LOCATION  OF  WELL  IN 
RELATION  TO  NEARBY^DOlWNS  AND  ROADS  AND  GIVE 
DISTANCE  FROM  WELl NEAREST  ROAD  JUNCTION 

N 


52 


Not  to  be  filled  in  by  driller  (OEP  USE  ONLY) 

APPROP.  PERMIT  NUMBER 


FORCE 


03“ 


67  68 


WRITE 
irrtALS  PERMIT  No. 
IN  BOX 


□ 

□ 

□ 

□ 

G  A 

0 

□ 

□ 

□ 
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f 

54 

63 
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& 
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0 

Ah 

s 
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SPECIAL  CONDITIONS 
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Appendix  H:  DPDO  Salvage  Yard  and  Transformer  Storage  Analytical 

Results 

(DPDO  currently  known  as  DRMO) 


Table  DSY-1 
Table  DSY-2 
Table  DSY-3 
Table  DSY-4 


PCBs  in  Surficial  Soil  at  the  DSY 

Field  Screening  and  Metals  Data  for  Ground  Water  from  the  DSY 
Volatile  Organic  Compounds  in  Ground  Water  from  the  DSY 
Semivolatile  Organic  Compounds  in  Ground  Water  from  the  DSY 


Note:  The  term  "LT"  indicates  that  a  certified  analyte  is  not  detected.  The  term 
"ND"  is  used  for  analytes  that  are  added  to  certified  methods  but  have  not 
gone  through  the  certification  process.  The  term  "LT"  is  followed  by  the 
certified  reporting  limit,  it  does  not  signify  that  a  compound  was  actually 
detected  but  not  included  because  results  were  below  the  Contract  Required 
Detection  Limit. 


Table  DSY-1:  PCBs  In  Surficlal  Soil  at  the  DSY 
Fort  George  G.  Meade,  Maryland 
Page  1  of  1 


04- Apr-94, DSYPCB.WQ1 


TABLE  DSY-2:  Field  Screening  and  Metals  Data  for  Ground  Water  from  the  DSY 
Fort  George  G.  Meade,  Maryland 

Page  1  of  2 _ 


i 

I 


Notes: 

(1)  Heavy  Metals  Indude  Sb,As,Be,Cd,Cr,Pb,Hg,Ni,Se,Ag;  LT  =  less  than  detection  limit;  ND  =  Not  Detected 


TABLE  DSY-2:  Field  Screening  and  Metals  Data  for  Ground  Water  from  the  DSY 
Fort  George  G.  Meade,  Maryland 
Page  2  of  2 


04-Apr-94,DSYMET  1  ,WQ2\CFK 


TABLE  DSY-3:  Volatile  Organic  Compounds  in  Ground  Water  from  the  DSY 
Fort  George  G.  Meade,  Maryland 
Page  1  of z 


D1M0042 

Q1XD452 

D1M043D 

D1M043S 

D1M0200 

WELL 

WELL 

WELL 

WELL 

WELL 

35(2) 

35(2) 

82(2) 

30(2) 

47 

45(2) 

45(2) 

92(2) 

40(2) 

57 

CGW 

CGW 

Dud.  of  MW-42 

CGW 

CGW 

CGW 

VOLATILE  ORGANIC  COMPOUNDS(ug/L) 


AROMATICS 

Benzene 

Toluene 

Ethylbenzene 

1,3-Dimethylbenzene 

Xylenes 

Styrene 


1  LT 

1  LT 

1  LT 

1  LT 

1  LT 

1  LT 

1  LT 

1  LT 

1  LT 

2  LT 

2  LT 

2  LT 

5  ND 

5  ND 

5  ND 

CHLORINATED  AROMATICS 


Bromome  thane 
Vinyl  Chloride 
Chbroethane 
Methylene  Chloride 

1.1- Dbhbroethene 

1.1- Dbhbroethane 

1 .2- Dichloroethylenes 
Chloroform 

1 .2- Dichbroethane 

1.1.1- TrichIoroethane 
Carbon  Tetrachloride 
Bromodbhbrome  thane 

1 .2- Dichk>ropropane 
Trichbroethene 

1 .3- Dichbro  pro  pane 
Dibromochbrom  ethane 

1 .1 .2- Trichloroethane 
2-Chbroethyfvinyl  Ether 
Bromoform 

1 . 1 .2.2- Tetrachioroethane 
Tetrachbroethene 
Carbon  Disulfide 

Cis-1 ,3-Dichbropropene 
Trans- 1 ,3-Dbhloropropene 

WATER  SOLUBLE 


cetone 
2-Butanone 
4-Methyl-2-Pentanone 
2-Hexanone 

OTHER 


Acrylonitnle 

Trichbrofluoromethane 
Vinyl  Acetate 


IM?! 


TOTAL  VOCs 


ection  uate: 
Extraction  Date: 
Analysis  Date: 


1 

TT 

r 

TT 

1 

LT 

1 

LT 

2 

A  A 

LT 

2 

- TTT 

LT 

14  LT 
12  LT 
8  LT 
1  LT 
1  LT 
1  LT 
5  LT 
1  LT 
1  LT 
1  LT 
1  LT 
1  LT 
1  LT 
1  LT 
4.8  LT 
1  LT 
1  LT 

3.5  LT 
11  LT 

1.5  LT 
1  LT 
5  ND 
5  ND 
5  ND 


14  LT 
12  LT 
8  LT 
1  LT 
12 

1  LT 
5  LT 
1  LT 
1  LT 
34 

1  LT 
1  LT 
1  LT 
1  LT 
4.8  LT 
1  LT 
1  LT 

3.5  LT 
11  LT 

1.5  LT 
49 

5  ND 
5  ND 
5  ND 


10  LT 
1.4  LT 
1  ND 


1  LT 
33 


4.8  LT 
1  LT 
1  LT 

3.5  LT 
11  LT 

1.5  LT 
46 

5  ND 


10  LT 
1.4  LT 
1  ND 


IHIHMII 

1.2 

TT 

1.2  LT 

14 

rg 

14 

LT 

14  LT 

12 

K3 

12 

LT 

12  LT 

8 

LT 

8 

LT 

8  LT 

1 

LT 

1 

LT 

1  LT 

1 

LT 

1 

LT 

1  LT 

1 

LT 

1 

LT 

1  LT 

5 

LT 

5 

LT 

5  LT 

1 

LT 

1 

LT 

1  LT 

1 

LT 

1 

LT 

1  LT 

1 

LT 

1 

LT 

22 

1 

LT 

1.7 

1  LT 

1 

LT 

1 

LT 

1  LT 

1 

LT 

1 

LT 

1  LT 

1 

LT 

1 

LT 

1  LT 

4.8 

LT 

4.8 

LT 

4.8  LT 

1 

LT 

1 

LT 

1  LT 

1 

LT 

1 

LT 

1  LT 

3.5 

LT 

3.5 

LT 

3.5  LT 

11 

LT 

11 

LT 

11  LT 

1.5 

LT 

1.5 

LT 

1.5  LT 

1 

LT 

2.7 

150  GT 

5 

ND 

5 

ND 

5  ND 

5 

ND 

5 

ND 

5  ND 

5 

ND 

5 

ND 

5  ND 

- 8TT 

TTT 

8'~ir 

10 

LT 

10 

LT 

10  LT 

1.4 

LT 

1.4 

LT 

1.4  LT 

1 

ND 

1 

ND 

1  ND 

KcinreKl 


06- Mar-93 
06-Mar-93 


07-Mar-93 

07-Mar-93 

07-Mar-93 

07-Mar-93 

01 -Apr-93 
OI-Adt-93 


06-Mar-93 

06-Mar-93 


NOTES: 

SLT=  Less  than  detection  limits;  ND=  Not  detected,  GT  =  Greater  than  detection  limit 

Depth  based  on  total  depth  measurements  assuming  a  10-ft  screen  and  a  2.5-ft  stickup  (no  well  bg  available) 


04-Apr-94.DSWOA.WQ1 


TABLE  DSY- 

«SeG|g.T 


■3:  Volatile  Organic  Compounds  in  Ground  Water  from  the  DSY 
G.  Meade,  Maryland 


Sample  Location  Identification 

Field  Sample  ID 

Site  Type 

Screen  Start  Depth  (ft  bgs) 

Screen  End  Depth  (ft  bgs) 

Media 

OCTvoe 

MW-SJfl - 

D1M0201 

WELL 

26 

36 

CGW 

flMC-iH - 

Q1XF153Y 

FBLK 

CSW 

Reid  Blank 

S30C-355 - 

Q1XR253Y 

RNSW 

CSW 

Rinse  Water 

VOLATILE  ORGANIC  COMPOUNDS(ug/L) 

AROMATICS 

Benzene 

1 

LT 

1 

TT 

\ 

TT 

Toluene 

1 

LT 

1 

LT 

1 

LT 

Ethylbenzene 

1 

LT 

1 

LT 

1 

LT 

1 ,3-Dimethylbenzene 

1 

LT 

1 

LT 

1 

LT 

Xylenes 

2 

LT 

2 

LT 

2 

LT 

Styrene 

5 

ND 

5 

ND 

5 

ND 

CHLORINATED  AROMATICS 

Chlorobenzene 

i 

TT 

. "T 

TT 

1 

TT 

1 ,3-Dichlorobenzene 

1 

LT 

i 

LT 

1 

LT 

Dichlorobenzene,  Nonspecific 

2 

LT 

2 

LT 

2 

LT 

H  ALOGENATED  ORGANICS 

CFiloromethane 

1.2 

LT 

i.iT 

LT 

1 T 

LT 

Bromome  thane 

14 

LT 

14 

LT 

14 

LT 

Vinyl  Chloride 

1  12 

LT 

12 

LT 

12 

LT 

Chloroethane 

8 

LT 

8 

LT 

8 

LT 

Methylene  Chloride 

1 

LT 

1 

LT 

1 

LT 

1,1-Dichloroethene 

1 

LT 

1 

LT 

1 

LT 

1,1-Dichtoroethane 

1 

LT 

1 

LT 

1 

LT 

1 ,2-Dichloroethylenes 

5 

LT 

5 

LT 

5 

LT 

Chloroform 

1.6 

1.1 

1 

1 ,2-Dichloroethane 

1 

LT 

1 

LT 

1 

LT 

^1 ,1-T  richloroethane 

1 

LT 

1 

LT 

1 

LT 

Bwton  Tetrachloride 

1.5 

1 

LT 

1 

LT 

PPomodbhlorornethane 

1 

LT 

1 

LT 

1 

LT 

1 ,2-Dichloropropane 

1 

LT 

6.5 

6 

Trichloroethene 

1 

LT 

1 

LT 

1 

LT 

1 ,3-Dichloropropane 

4.8 

LT 

4.8 

LT 

4.8 

LT 

Dibromochloromethane 

1 

LT 

1 

LT 

1 

LT 

1 ,1 ,2-Trichloroethane 

1 

LT 

1 

LT 

1 

LT 

2-Chloroethyfvinyl  Ether 

3.5 

LT 

3.5 

LT 

3.5 

LT 

Bromoform 

11 

LT 

11 

LT 

11 

LT 

1,1 ,2,2-Tetrachloroethane 

1.5 

LT 

1.5 

LT 

1.5 

LT 

Tetrachforoethene 

4.9 

1 

LT 

2.2 

Carbon  Disuffide 

5 

ND 

5 

ND 

5 

ND 

Cis-1 ,3-Dichloropropene 

5 

ND 

5 

ND 

5 

ND 

Trans- 1 ,3-Dichloropropene 

5 

ND 

5 

ND 

5 

ND 

WATER  SOLUBLE 

Acetone 

a 

LI 

8 

TT 

8 

LI 

2-Butanone 

10 

LT 

10 

LT 

10 

LT 

4-Methyl-2-Pentanone 

1.4 

LT 

1.4 

LT 

1.4 

LT 

2-Hexanone 

1 

ND 

1 

ND 

1 

ND 

OTHER 

Acrylonitrile 

8.4 

LT 

8.4 

LT 

8.4 

LT 

T  richlorofluoromethane 

1 

LT 

1 

LT 

1 

LT 

Vinyl  Acetate 

1 

ND 

1 

ND 

1 

ND 

TOTAL  VOCs 

8 

8 

9 

Collection  Date: 

18-Mar-93 

22-Eeb-93 

“SSTeEST 

Extraction  DatB: 

01 -Apr-93 

06-Mar-93 

06-Mar-93 

Analysis  Date: 

01 -Apr-93 

06-Mar-93 

06-Mar-93 

NOTES: 

SLT=  Less  than  detection  limits;  ND=  Not  detected,  GT  =  Greater  than  detection  limit 

Depth  based  on  total  depth  measurements  assuming  a  10-ft  screen  and  a  2.5-ft  stickup  (no  well  log  available) 


TABLE  DSY-4:  Semivolatile  Organic  Compounds  in  Ground  Water  from  the  DSY 
Fort  George  G.  Meade,  Maryland 
Page  1  of  4  _ _ 


,  e  Location  Identification 
Field’ Sample  ID 
Site  Type 

Screen  Start  Depth  (ft  bgs) 
Screen  End  Depth  (ft  bgs) 
Media 

Total/Dissdved 
OCT 


w  «]  w  \  f  I  ■  =«• j  ;  IrM  ;  I  Lfi  C  I  Si  MJ  C I  M 


D1M001Y 

WELL 

24.5(2) 


D1M042Y 

Q1X0452Y 

WELL 

WELL 

35(2) 

35 

45 

ocivi 

CGW 

Total 

Total 

Dup.  of  MW-42 

IT7tTTO57^B  I  V  Wccv^B  rnTTSm! 


D1M0200Y 

WELL 

47 

57 

CGW 

Total 


CHLORINATED  MONOCYCLIC  AROMATICS 

1 5-Uichlorobenzene 

1.4- Dichlorobenzene 
1  5-Dichlorobenzene 

1 5. 4- Trichlorobenzene 
1 ,2,3-Trichlorobenzene 
Hexachbrobenzene 


NfTROSAMINES 


ijgmijggjigsiEiiinga 


N-Nitroso  Di-N-  Propylamine 
N-Nitroso  Diphenylamine 

NrtROMONOCYCUC  AROMATICS 


zene 
3-Nitrotoluene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 


PHOSPHORUS  CONTAINING 


Phosphate 
Diisopropyfmethyl  Phosphonate 


PCB1221 

PCB1232 

PCB1242 

PCB1248 

PCB1254 

PCB1260 


4-Methylphenol 

2-Chkxophenol 

2-Methylphenol 

2- Nitrophenol 

2.4- Dimethylphenol 

2.4- Dchlorqphenol 

3- Methyl-4-Chlorophenol 
2,4,6-Trichlorophenol 

2.4.5- Trichbrophenol 

2.3.6- Trichbrophenol 

2.4- Dinitrophenol 

4- Nitrophenol 
Methy1-4,6-Dinitrophenol 
Pentachbrophenol 

POLYNUCLEAR  AROMATICS 


ene 

2-Methylnaphthalene 

2-Ch  bronaphthatene 

Acenaphthene 

Fluor  ene 

Phenanthrene 

Anthracene 

Pyrene 

Fluoranthene 

Benzo  [A]  Anthracene 

Chrysene 

Benzo  [B]  Fluoranthene 
Benzo  [K]  Fluoranthene 
Benzo  [A]  Pyrene 
Indeno  M  5,3-C.D]  Pyrene 
Dibenz  [A,H]  Anthracene 
Benzo  IG.H.I1  Pervlene 


m 

la 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

Bl 

ra 

2.8 

LT 

2.8 

LT 

J 

(9 

2.8 

LT 

2.8 

LT 

2.8 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

8.2 

LT 

8  5 

LT 

85 

LT 

82 

LT 

82 

LT 

8.2 

LT 

85 

LT 

4.4 

LT 

4.4 

LT 

4.4 

LT 

4.4 

LT 

4.4 

LT 

4.4 

LT 

4.4 

LT 

8.4 

LT 

8.4 

LT 

8.4 

LT 

8.4 

LT 

8.4 

LT 

8.4 

LT 

8.4 

LT 

8.5 

LT 

85 

LT 

85 

LT 

8.5 

LT 

8.5 

LT 

8.5 

LT 

85 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

1.7 

LT 

1.7 

LT 

1.7 

LT 

1.7 

LT 

1.7 

LT 

1.7 

LT 

1.7 

LT 

180 

LT 

180 

LT 

180 

LT 

180 

LT 

180 

LT 

180 

LT 

180 

LT 

96 

LT 

96 

LT 

96 

LT 

96 

LT 

96 

LT 

96 

LT 

96 

LT 

50 

ND 

50 

ND 

50 

ND 

50 

ND 

50 

ND 

50 

ND 

50 

ND 

9.1 

LT 

9.1 

LT 

9.1 

LT 

9.1 

LT 

9.1 

LT 

9.1 

LT 

9.1 

LT 

■■inia 

Hn£Ul 

1.3 

LT 

1 5 

LT 

15 

LT 

15 

LT 

15 

LT 

1.3 

LT 

15 

LT 

2.6 

LT 

2.6 

LT 

2.6 

LT 

2.6 

LT 

2.6 

LT 

2.6 

LT 

2.6 

LT 

5.8 

LT 

5.8 

LT 

5.8 

LT 

5.8 

LT 

5.8 

LT 

5.8 

LT 

5.8 

LT 

9.2 

LT 

9  5 

LT 

9.2 

LT 

92 

LT 

95 

LT 

9.2 

LT 

95 

LT 

9.9 

LT 

9.9 

LT 

9.9 

LT 

9.9 

LT 

9.9 

LT 

9.9 

LT 

9.9 

LT 

5.2 

LT 

5  5 

LT 

5.2 

LT 

5  2 

LT 

55 

LT 

5.2 

LT 

55 

LT 

17 

LT 

17 

LT 

17 

LT 

17 

LT 

17 

LT 

17 

LT 

17 

LT 

24 

LT 

24 

LT 

24 

LT 

24 

LT 

24 

LT 

24 

LT 

24 

LT 

9.8 

ND 

9.8 

ND 

9.8 

ND 

9.8 

ND 

9.8 

ND 

9.8 

ND 

9.8 

LT 

7.4 

LT 

7.4 

LT 

7.4 

LT 

7.4 

LT 

7.4 

LT 

7.4 

LT 

7.4 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

TABLE  DSY-4:  Sem (volatile  Organic  Compounds  In  Ground  Water  from  the  DSY 
Fort  George  G.  Meade,  Maryland 
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IB3m 

i  ■  ;  w  i  t  i*i*i*, !  z*ji  :  i 


(ubi) 

PESTICIDES 


ocyaonexane 
Alpha- Hexachlcxocydohexane 
Atrazine 
Lindane 

Detta-Hexachlorocydohexane 

Heptachlor 

Bromadl 

Malathion 

2,2-Bis  (Para-Chbrophenyl)-1 ,1 ,1-Trichbroethane 

Paralhion 

Aldrin 

Supona 

Isodrin 

Heptachlcx  Epoxide 

Vapona 

Chkxdane 

Alpha-Endosulfan  /  Endosulfan  I 

2,2-Bis  (Para-Chbrophenyd)-I  ,1-Dichloroethene 

Dieldrin 

Endrin  Aldehyde 
Endrin 

2,2-Bis  (Para-Chbropbenyl)-I ,1-Dichloroethane 

Beta-Endosutfan  /  Endosulfan  II 

Endosulfan  Sulfate 

Methoxychlor 

Mirex 

Endrin  Ketone 
Toxaphene 

-OHTHALATES 


irgiirciaiTigEiErei 


thylPhthalate 
Di-N-Butyl  Phthalate 
Butylbenzyl  Phthalate 
Bis  (2-Ethylhexyl)  Phthalate 
DhN-Octyf  Phthalate 

SULFUR  CONTAINING  ORGANICS 


Mil  >T  1»] «:  »!-■  iVil  i  I  ifi  Rfll  I  fi 


4-Chbro  phenyl  methyl  Sulfide 
4-Chbrophenylmethyl  Sulfone 

OTHER 


i  ,4-uxatniane 

Bis  (2-Chbroisopropyl)  Ether 
Bis  (2-Chloroethyl)  Ether 
Dicycbpentadiene 
Benzyl  Alcohol 
Dithiane 

Hexachloroethane 
Dibromochlcxo  propane 
Isophorone 

Bis  (2-Chloroethoxy)  Methane 
Benzoic  Add 
4-Chloroaniline 
Hexachlorocy  cbpentad  iene 

2- Nitroaniline 

3- Nitroaniline 
Dibenzofuran 

4- Chbrophenyl  phenyl  Ether 
4-Nitroaniline 

1 ,2-Diphenylhydrazine 

2,6-Dinitroaniltne 

4-Bromophenylphenyl  Ether 

3,5-Dinitroaniline 

Hexachlorobutadiene 

33''Dichlorobenzidine 

TOTAL  SVOC 


D1M042Y 

Q1X0452Y 

WELL 

WELL 

35(2) 

35 

45 

CGW 

Total 

Total 

Dud.  of  MW-42 

17 

LI 

17 

LI 

17 

LI 

5.3 

LT 

53 

LT 

5.3 

LT 

5.9 

LT 

5.9 

LT 

5.9 

LT 

7.2 

LT 

72 

LT 

72 

LT 

3 

ND 

3 

ND 

3 

m 

38 

LT 

38 

LT 

38 

2.9 

LT 

2.9 

LT 

2.9 

LT 

21 

LT 

21 

LT 

21 

LT 

18 

LT 

18 

LT 

18 

LT 

37 

LT 

37 

LT 

37 

LT 

13 

LT 

13 

LT 

13 

LT 

19 

LT 

19 

LT 

19 

LT 

7.8 

LT 

7.8 

LT 

7.8 

LT 

28 

LT 

28 

LT 

28 

LT 

8.5 

LT 

8.5 

LT 

85 

LT 

37 

ND 

37 

ND 

37 

ND 

23 

LT 

23 

LT 

23 

LT 

14 

LT 

14 

LT 

14 

LT 

26 

LT 

26 

LT 

26 

LT 

5 

LT 

5 

LT 

5 

LT 

18 

LT 

18 

LT 

18 

LT 

18 

LT 

18 

LT 

18 

LT 

42 

LT 

42 

LT 

42 

LT 

50 

LT 

50 

LT 

50 

LT 

11 

LT 

11 

LT 

11 

LT 

24 

LT 

24 

LT 

24 

LT 

6 

ND 

6 

ND 

6 

ND 

17 

ND 

17 

ND 

17 

ND 

2.2  LI 

- zm — 

22  LI 

5.9 

LT 

5.9 

LT 

5.9 

LT 

33 

LT 

33 

LT 

33 

LT 

28 

LT 

28 

LT 

28 

LT 

7.7 

LT 

7.7 

LT 

7.7 

LT 

1.5 

LT 

15 

LT 

15 

LT 

5  LT 
0.68  LT 
5.5  LT 
4  LT 
33  LT 
83  LT 
12  LT 
2.4  LT 
6.8  LT 
3.1  ND 


5  LT 
0.68  LT 
5.5  LT 
4  LT 

3.3  LT 

8.3  LT 
12  LT 

2.4  LT 
6.8  LT 
3.1  ND 


31  ND 
13  LT 
8.8  LT 
22  LT 
21  LT 
8.7  LT 
5  LT 


I  K<2  K<2  E  *2* <1 


5  LT 
0.68  LT 
55  LT 
4  LT 
33  LT 
83  LT 
12  LT 
2.4  LT 
6.8  LT 
3.1  ND 


27-Mar-93 

12-Mar*93 


02-Mar-9Q 

18-Mar*93 


02-Mar-93 

l8^4ar-93 


31  ND 
15  LT 
5.1  LT 
23  LT 
31  ND 
13  LT 
8.8  LT 
22  LT 
21  LT 
8.7  LT 
5  LT 


02- Mar-93 
18- Mar-93 


+«  Depth  based  on  total  depth  measurements  assuming  a  10-ft  screen  and  a  2-ft  stickup  (no  well  log  available) 
2)  LT«=  Less  than  detection  limits;  ND=  Not  detected 


04-Apr-94.DSYSV0A.WQl 


TABLE  DSY-4:  Semivolatile  Organic  Compounds  in  Ground  Water  from  the  DSY 
Fort  George  G.  Meade,  Maryland 


Sample  Location  Identification 

550C-155 - 

9300-253 

Field  Sample  ID 

Q1XF153Y 

Q1XF253Y 

Site  Type 

FBLK 

FBLK 

Screen  Start  Depth  (ft  bgs) 

! 

■ 

Screen  End  Depth  (ft  bgs) 

- 

- 

Media 

csw 

csw 

Total/Dissolved 

Total 

Total 

QCTvpe 

Field  Blank 

Rinse  Water 

SEMI  VOLATILE  ORGANIC  COWfPOUNUS  (ug/L) 

CHLORINATED  MONOCYCLIC  AROMATICS 

1 ,3-Dichiorooenzene 

3.4  l  r 

3.4  LI 

1 ,4-Dichlorobenzene 

1.5  LT 

IS  LT 

1 ,2-Dichlorobenzene 

12  LT 

12  LT 

1 2,4-Trichlorobenzene 

2.4  LT 

2.4  LT 

1 2,3-Trichlorobenzene 

5.8  LT 

5.8  LT 

He  xachb  nobenzene 

12  LT 

12  LT 

NfTROSAMINES 

N-Nitroso  uimetnyiamine  ^ 

- 9.7  LI 

9.7  tr 

N-Nitroso  Di-N-  Propylamine 

6.8  LT 

6.8  LT 

N-Nitroso  Diphenylamine 

3.7  LT 

3.7  LT 

NfTROMONOCYCUC  AROMATICS 

Nitrobenzene 

3TTI 

3.7  LI 

3-Nitrotoluene 

2.9  LT 

2.9  LT 

2,6-Dinitrotoluene 

6.7  LT 

6.7  LT 

2,4-Dinitrotoluene 

5.8  LT 

5.8  LT 

PHOSPHORUS  CONTAINING 

Dimethyl  methyl  Phosphate 

i30"rr 

"  130  LT 

Diisopropyimethyl  Phosphorate 

21  LT 

21  LT 

PCBs 

PCbioiS  ~ 

9.1  NJ1 

9TTJ0 

PCB1221 

72  ND 

72  ND 

PCB1232 

9.9  ND 

9.9  ND 

PCB1242 

52  ND 

52  ND 

PCB1248 

38  ND 

38  ND 

PCB1254 

33  ND 

33  ND 

PCB1260 

13  ND 

13  ND 

PHENOLS 

Phenol 

22  LI 

22  LI 

4-Methylphenol 

2.8  LT 

2.8  LT 

2-Chbrophenol 

2.8  LT 

2.8  LT 

2-Methylpbenol 

3.6  LT 

3.6  LT 

2-Nitrophenol 

82  LT 

82  LT 

2,4-Dimethylphenol 

4.4  LT 

4.4  LT 

2,4-Dichlorqphenol 

8.4  LT 

8.4  LT 

3-Methy  l-4-Ch  lorophenol 

8.5  LT 

8.5  LT 

2,4,6-TrichlofOphenol 

3.6  LT 

3.6  LT 

2,4,5-Trichlorophenol 

2.8  LT 

2.8  LT 

2  2 ,6-Trich  lorophenol 

1.7  LT 

1.7  LT 

2,4-Dinitrophenol 

180  LT 

180  LT 

4-Nitrophenol 

96  LT 

96  LT 

Methy1-4,6-D  nitrophenol 

50  ND 

50  ND 

Pentachkxophenol 

9.1  LT 

9.1  LT 

POLYNUCLEAR  AROMATICS 

Napntnafene 

U.5  LI 

0.5  LI 

2-Methylnaphthalene 

12  LT 

12  LT 

2-Ch  kxonaphthalene 

2.6  LT 

2.6  LT 

Aoenaphthene 

5.8  LT 

5.8  LT 

Fluorene 

92  LT 

92  LT 

Phenanthrene  1 

9.9  LT 

9.9  LT 

Anthracene 

52  LT 

52  LT 

Pyrene 

17  LT 

17  LT 

Fluoranthene 

24  LT 

24  LT 

Benzo  [A]  Anthracene 

9.8  ND 

9.8  ND 

Chrysene 

7.4  LT 

7.4  LT 

Benzo 

B, 

Fluoranthene 

10  LT 

10  LT 

Benzo 

K 

Fluoranthene 

10  LT 

10  LT 

Benzo 

A 

Pyrene 

14  LT 

14  LT 

Indeno  fl  ,2,3-C.D]  Pyrene 

21  LT 

21  LT 

Dibenz  [A.H]  Anthracene 

12  LT 

12  LT 

Benzo  [G.H.I1  Peryiene 

15  LT 

15  LT 

TABLE  DSY-4:  Semivolatile  Organic  Compounds  in  Ground  Water  from  the  DSY 
Fort  George  G.  Meade,  Maryland 

Rge  4  of  4  _ 

nple  Location  Identification  93TOT53  93QC-253 

Id  Sample  ID  Q1XF153Y  Q1XF253Y 

Sits  Type  FBLK  FBLK 

Screen  Start  Depth  (ft  bgs) 

Screen  End  Depth  (ft  bgs) 

Media  CSW  CSW 

Total/Dissotved  Total  Total 

QCType _ Field  Blank _ Rinse  Water 


W L) 

PESTICIDES  _ 

Beta-Hexachlorocydohexarie 

Alpha-Hexachlorocydohexane 

Atrazine 

Lindane 

Delta-Hexachlorocydohexane 

Heptachlor 

Bromadl 

Malathion 

2,2-Bis  (Para-Chtorophenyl)-1,1,1-Trichtoroethane 

Parathion 

Aldrin 

Supona 

Isodrin 

Heptachlor  Epoxide 

Vapona 

Chlordane 

Alpha-Endosulfan  /  Endosulfan  I 

2,2-Bis  (Para-Chlorophenyl)-I ,1-Dichloroethene 

Dieldrin 

Endrin  Aldehyde 
Endrin 

2,2-Bis  (Para-Chlorophenyl)-1 ,1-Dichloroethane 

Beta-Endosulfan  /  Endosulfan  II 

Endosulfan  Sulfate 

Methoxychlor 

Mirex 

Endrin  Ketone 
Toxaphene 

■EHTHALATES _ 


5.3  LT 

5.9  LT 
72  LT 

3  ND 
38  LT 

2.9  LT 
21  LT 
14  LT 
37  LT 


8.5  LT 
37  ND 


5.3  LT 

5.9  LT 
72  LT 

3  ND 
38  LT 

2.9  LT 
21  LT 


8.5  LT 
37  ND 


ftthyl  Phthalate 
N-Butyl  Phthalate 
Butylbenzyl  Phthalate 
Bis  (2-Ethylhexyf)  Phthalate 
Di-N-Octyl  Phthalate 

SULFUR  CONTAINING  ORGANICS 

4 -Chbrophenyl  methyl  Sulfoxide 
4 -Chtorophenyi methyl  Sulfide 
4-Chtorophenylmethyl  Sulfone 


Bis  (2-Chloroisopropyl)  Ether 
Bis  (2-ChloroethyO  Ether 
Dicydopentadiene 
Benzyl  Alcohol 
Dithiane 

Hexachloroethane 
Dibromochlom  propane 
Isophorone 

Bis  (2-Chloroethoxy)  Methane 
Benzoic  Acid 
4-Chloroaniline 
Hexachlorocydopentadiene 

2- Nitroaniline 

3- Nitroaniline 
Dibenzofuran 

4- Chlorophenylphenyf  Ether 
4-Nitroaniline 

1 ,2-Diphenylhydrazine 

2,6-Dinitroaniline 

4-Bromophenylphenyi  Ether 

3^-Dinitroanihne 

Hexachlorobutadiene 

3^-Dichlorobenzidine 


5  LT 
0.68  LT 
55  LT 
4  LT 

3.3  LT 
8  3  LT 

12  LT 

2.4  LT 
6.8  LT 
3.1  ND 


5  LT 
0.68  LT 
55  LT 

4  LT 

3.3  LT 

8.3  LT 

12  LT 

2.4  LT 

6.8  LT 

3.1  ND 
1  ND 

54  LT 
31  ND 
15  LT 

5.1  LT 
23  LT 
31  ND 

13  LT 

8.8  LT 
22  LT 
21  LT 
8.7  LT 

5  LT 


TOTAL  SVOC 

Collect] on  Date: 
Extraction  Date: 
M^lysis  Date: 


l2-Mar-93 
1 21 -Mar-93 


12-Mar-93 
21 -Mar-93 


^7 +=  Depth  based  on  total  depth  measurements  assuming  a  10-ft  screen  and  a  2- ft  stickup  (no  well  log  available) 
(2)  LT=  Less  than  detection  limits;  ND=  Not  detected 


04-Apr-94.DSYSVOA.WQ1 


Appendix  I: 


Fire  Training  Area  Analytical  Results 


Table  FTA-1:  Field  Screening,  Metals  and  Petroleum  Hydrocarbon  Data  for  Ground 
Water  from  the  FTA 

Table  FTA-2:  Volatile  Organic  Compounds  in  Ground  Water  from  the  FTA 
Table  FTA-3:  Semivolatile  Organic  Compounds  in  Ground  Water  from  the  FTA 
Table  FTA-4:  Volatile  Organic  Compounds  and  Petroleum  Hydrocarbons  Data  for 
Fort  George  G.  Meade,  Maryland 

Table  FTA-5:  Semivolatile  Organic  Compounds  in  Sediment  from  the  Fire  Training 
Area 


Note:  The  term  "LT"  indicates  that  a  certified  analyte  is  not  detected.  The  term 
"ND"  is  used  for  analytes  that  are  added  to  certified  methods  but  have  not 
gone  through  the  certification  process.  The  term  "LT"  is  followed  by  the 
certified  reporting  limit,  it  does  not  signify  that  a  compound  was  actually 
detected  but  not  included  because  results  were  below  the  Contract  Required 
Detection  Limit. 


^ABLE  FTA-1 :  Field  Screening,  Metals  and  Petroleum  Hydrocarbon  Data  for  Ground  Water  from  the  FTA 
George  G.  Meade,  Maryland 
Page  1  of  2 


Sample  Location  Identification 

Field  Sample  ID 

SitBType 

Screen  Start  Depth  (ft  bgs) 

Screen  End  Depth  (ft  bgs) 

Media 

TotalDissoh/ed 

OCTyoe 

FTAMW-l 

F1M0001Y 

WELL 

3.5 

13.5 

CGW 

Total 

FTAMW-i 

F1M0001Z 

WELL 

3.5 

13.5 

CGW 

Dissolved 

mm? 

F1M0002Y 

WELL 

3.6 

13.6 
CGW 
Total 

FTAMWT 

F1M0002Z 

WELL 

3.6 

13.6 
CGW 

Dissolved 

FTAMW-3 

F1M0003Y 

WELL 

3.6 

13.6 

CGW 

Total 

PTAMW-3 

F1M0003Z 

WELL 

3.6 

13.6 
CGW 

Dissolved 

FIELD  PARAMETERS 

pH 

7.43 

5.59 

5.06 

Conductivity  (umhos/cm2) 

0.127 

0.1 

0.111 

Temperature  (C) 

7.3 

8.8 

6.3 

Turbiditv  (NTU1 

8 

140 

>999 

METALS  (ug/LJ 

Aluminum 

1320 

112 

LT 

7460 

112 

LT 

23700 

112 

LT 

Antimony 

60 

LT 

60 

LT 

60 

LT 

60 

LT 

61.5 

60 

LT 

Arsenic 

2.35 

LT 

2.35 

LT 

2.35 

LT 

2.35 

LT 

5.82 

2.35 

LT 

Barium 

44.5 

24.6 

65.6 

18.7 

178 

46.9 

Beryllium 

1.12 

LT 

1.12 

LT 

1.12 

LT 

1.12 

LT 

2.35 

1.12 

LT 

Boron 

230 

LT 

230 

LT 

230 

LT 

230 

LT 

230 

LT 

230 

LT 

Cadmium 

6.78 

LT 

6.78 

LT 

6.78 

LT 

6.78 

LT 

6.78 

LT 

6.78 

LT 

Caldum 

14200 

13800 

14600 

12400 

14100 

12800 

Chromium 

16.8 

LT 

16.8 

LT 

23.1 

16.8 

LT 

57.9 

16.8 

LT 

Cobalt 

25 

LT 

25 

LT 

25 

LT 

28.8 

37 

31.9 

Copper 

18.8 

LT 

18.8 

LT 

18.8 

LT 

18.8 

LT 

31.3 

18.8 

LT 

Iron 

2820 

77.5 

LT 

15200 

77.5 

LT 

44400 

115 

Lead 

4.47 

LT 

4.47 

LT 

10.2 

4.47 

LT 

24.4 

4.47 

LT 

Magnesium 

4290 

3750 

3810 

1960 

8060 

3460 

Manganese 

94.7 

67.5 

155 

35.9 

637 

327 

Mbrcury 

0.1 

LT 

0.1 

LT 

0.1 

LT 

0.1 

LT 

0.1 

0.1 

LT 

Molybdenum 

52.7 

LT 

52.7 

LT 

52.7 

LT 

52.7 

LT 

52.7 

LT 

52.7 

LT 

Nickel 

32.1 

LT 

32.1 

LT 

32.1 

LT 

32.1 

LT 

32.1 

LT 

32.1 

LT 

Potassium 

1740 

1780 

3570 

2740 

5130 

1710 

Selenium 

2.53 

LT 

2.53 

LT 

2.53 

LT 

2.53 

LT 

2.53 

LT 

2.53 

LT 

Silver 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

Sodium 

2380 

2320 

3150 

2820 

2920 

2980 

Tellurium 

118 

LT 

118 

LT 

118 

LT 

118 

LT 

118 

LT 

118 

LT 

Thallium 

125 

LT 

125 

LT 

125 

LT 

125 

LT 

125 

LT 

125 

LT 

Tin 

59.9 

LT 

59.9 

LT 

59.9 

LT 

59.9 

LT 

59.9 

LT 

59.9 

LT 

Vanadium 

27.6 

LT 

27.6 

LT 

27.6 

LT 

27.6 

LT 

101 

27.6 

LT 

Zinc 

18 

LT 

18 

LT 

34.8 

18 

LT 

76.2 

18 

LT 

HEAVY  METALS(1) 

0 

0 

33.3 

0 

10509.4 

0 

GRAND  TOTAL  METALS 

26889 

21742 

48079 

20003 

99523 

21471 

TOTAL  PETROLEUM  HYDROCARBONS 

Diesel  Fuel  (ma/L) 

0.1 

LT 

NA 

0.1 

LT 

NA 

0.1 

LT 

NA 

Collection  Date: 

18-Feb-93 

18- Feb-93 

18- Feb-93 

1 8- Feb-93 

1 8- Feb- 93 

18- Feb-93 

NOTES: 

(1)  =  Heavy  metals  indude  Sb,As,Be,Cd,Cr,Pb,HgtNi,Se,Ag;  LT=  Less  than  detection  limits;  ND=  Not  detected 
J  =  Value  is  estimated 


(2)  NA  =  Not  Analyzed 


04-Apr-94,FTA.WQ1 


TABLE  FTA-1 :  Field  Screening,  Metals  and  Petroleum  Hydrocarbon 
Fort  George  G.  Meade,  Maryland 


Data  for  Ground  Water  from  the  FTA 
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Sample  Location  Identification 

Field  Sample  ID 

Site  Type 

Screen  Start  Depth  (ft  bgs) 

Screen  End  Depth  (ft  bgs) 

Media 

Total/Dissolved 

QCTvoe 

93QC-152 

Q1XF152Y 

FBLK 

CSW 

Total 

Feld  Blank 

93QC-252 

Q1XF152Y 

RNSW 

CSW 

Total 

Rinse  Water 

FIELD  PARAMETERS 

pH 

Conductivity  (umhos/cm2) 

Temperature  (C) 

Turbiditv  fNTLh 

METALS  (ug/L) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Tellurium 

Thallium 

Tin 

Vanadium 

Zinc 

HEAVY  METALS(1) 

GRAND  TOTAL  METALS 

112  LT 

60  LT 
2.35  LT 
2.82  LT(J) 
1.12  LT 
230  LT 
6.78  LT 
105  LT 

16.8  LT 

25  LT 

18.8  LT 

77.5  LT 
4.47  LT 
135  LT 
9.67  LT 

0.1  LT 
52.7  LT 
32.1  LT 
1240  LT 
2.53  LT 

10  LT 
279  LT 

118  LT 
125  LT 

59.9  LT 

27.6  LT 

18  LT 

0 

0 

112  LT 

60  LT 
2.35  LT 
2.82  LT 
1.12  LT 
230  LT 
6.78  LT 

105  LT 

16.8  LT 

25  LT 

18.8  LT 

77.5  LT 
4.47  LT 

135  LT 
9.67  LT 

0.1  LT 
52.7  LT 
32.1  LT 
1240  LT 
2.53  LT 

10  LT 
279  LT 

118  LT 

125  LT 

59.9  LT 

27.6  LT 

18  LT 

0 

0 

TOTAL  PETROLEUM  HYDROCARBONS 

Diesel  Fuel  (mcvL) 

NA 

NA 

Collection  Date: 

18- Feb-93 

18- Feb-93 

(1)  =  Heavy  metals  indude  Sb,As,Be,Cd,Cr,Pb,Hg,Ni,Se,Ag;  LT=  Less  than  detection  limits;  ND=  Not  detected 
J  =  Value  is  estimated 


(2)  NA=  Not  Analyzed 


04-Apr-94,FTA.WQ1 


m 


BLE  FTA-2:  Volatile  Organic  Compounds  in  Ground  Water  from  the  FTA 
it  George  G.  Meade,  Maryland 


Page  1  of  1 


Sample  Location  Identification 

Field  Sample  ID 

Site  Type 

Screen  Start  Depth  (ft  bags) 

Screen  End  Depth  (ft  bags) 

Media 

QCTvoe 

FTAMW-1 

F1M0001Y 

WELL 

3.5 

13.5 
CGW 

FTAMW-2 

F1M0002Y 

WELL 

3.6 

13.6 

CGW 

FTAMW-3 

F1M0003Y 

WELL 

3.6 

13.6 

CGW 

9300152 

Q1XF152Y 

FBLK 

CSW 
Field  Blank 

93QC-252 

Q1XR252Y 

RNSW 

CSW 

Rinse  Water 

VOLATILE  ORGANIC  COMPOUNDS  (ug/LJ 

AROMATICS 

Benzene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Toluene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Ethylbenzene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Xylenes 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

1 ,3-Dichlorobenzene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Styrene 

5 

ND 

5 

ND 

5 

ND 

5 

N 

5 

ND 

CHLORINATED  AROMATICS 

Chlorobenzene 

1 

TT 

1 

TT 

1 

TT 

1 

TT 

1 

LT 

1 ,3-Dimethylbenzene  /  M-Xylene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Dichlorobenzene,  Nonspecific 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

HALOGENATED  ORGANICS 

Chkxomethane 

1.2 

LT 

1.2 

LT 

1.2 

TT 

1.2 

TT 

1.2 

LT 

Bromome  thane 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

Chbroethene  /  Vinyl  Chloride 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

Chloroe  thane 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

Methylene  Chloride 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 , 1  -Dichloroethylene  / 1 , 1  -Dichloroethene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1,1-Dichbroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

t  ,2-Dichloroethylenes  (Cis  And  Trans  Isomers) 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

Chloroform 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

^^-Dichbroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

mm ,  1  -T  richloroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

TJarbon  Tetrachloride 

1 

LT 

1 

LT 

35 

1 

LT 

1 

LT 

Bromodbhkxome  thane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,2-Dichbropropane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

5.1 

T  richlonoethy  lene  /  T  richloroethene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,3-Dichkxopropane 

4.8 

LT 

4.8 

LT 

4.8 

LT 

4.8 

LT 

4.8 

LT 

Dibromochbromethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 , 1 ,2-T  richloroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

2-Chkxoethylvinyf  Ether  /  (2-ChIoroethoxy)  Ethene 

3.5 

LT 

3.5 

LT 

3.5 

LT 

3.5 

LT 

3.5 

LT 

Bromofonm 

11 

LT 

11 

LT 

11 

LT 

11 

LT 

11 

LT 

1 ,1 ,2,2-Tetrachloroethane 

1.5 

LT 

1.5 

LT 

1.5 

LT 

1.5 

LT 

1.5 

LT 

Tetrachloroethytene  /  Tetrachbroethene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Carton  Disulfide 

5 

ND 

5 

ND 

5 

ND 

5 

N 

5 

ND 

Cis-1 ,3-Dichbropropylene  /  Cis-1 ,3-Dichloropropene 

5 

ND 

5 

ND 

5 

ND 

5 

N 

5 

ND 

Trans- 1 ,3-Dichloropropene 

5 

ND 

5 

ND 

5 

ND 

5 

N 

5 

ND 

WATER  SOLUBLE 

Acetone 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

Methylethyl  Ketone  /  2-Butanone 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

Methylisobutyl  Ketone/4-Methyh2-Pentanone 

1.4 

LT 

1.4 

LT 

1.4 

LT 

1.4 

LT 

1.4 

LT 

Methyl-N-Butyl  Ketone  /  2-Hexanone 

1 

ND 

1 

ND 

1 

ND 

1 

N 

1 

ND 

OTHER 

Acrylonitrib 

8.4 

LT 

8.4 

LT 

8.4 

TT 

8.4 

TT 

8.4 

TT 

Trichbrofluorom  ethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Acetic  Acid,  Vinyl  EstBr  /  Vinyl  Acetate 

1 

ND 

1 

ND 

1 

ND 

1 

N 

1 

ND 

TOTAL  VOCs 

0 

0 

35 

0 

5 

Collection  Date: 

18- Feb-93 

18- Feb-93 

18- Feb-93 

16-feb-93 

18- Feb-93 

Extraction  Date: 

04- Mar-93 

04- Mar-93 

04- Mar-93 

04-Mar-93 

04- Mar-93 

AQatoB.PaiK _ 

04-Mar-93 

04-Mar-93 

04- Mar-93 

04- Mar-9  3 

04-Mar-93 

Notes: 

(1)ND  =  Not  detected;  LT  =  less  than  detection  limit 
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TABLE  FTA-3:  Semivolatile  Organic  Compounds  in  Ground  Water  from  the  FTA 
Fort  George  G.  Meade,  Maryland 
Page  1  of  2 


TOC -2ST 
Q1XR252Y 
RNSW 


Sample  Location  iu 
Field  Sample  ID 
Site  Type 

Screen  Start  Depth  (ft  bgs) 
Screen  End  Depth  (ft  bgs) 
Media 
QCType 


HAMW-1 

FIM0001Y 

WELL 

3.5 

13.5 
CGW 


HAMW-2 " 
F1M0002Y 
WELL 

3.6 

13.6 
CGW 


HAMWT" 

FIM0003Y 

WELL 

3.6 

13.6 
CGW 


roc-152  " 
Z1XF152Y 
FBLK 


CSW 
field  blank 


CSW 
rinse  water 


Semivoiatiie  urganic  compounds  (ug/g)~~ 
Chlorinated  Monocyclic  Arormatics 


3.4  . rr 

1.5  LT 
12  LT 
2.4  LT 
5.8  LT 
12  LT 


3.4  LT 

1.5  LT 
12  LT 
2.4  LT 
5.8  LT 
12  LT 


1.3- Dichiorobenzene 

1 .4- Dichlorobenzene 
1 2-Dichiorobenzene 

1 2.4- T  richiorobenzene 
12,3-T  richlorobenzene 
Hexachlorobe  nzene 

Nitromonocyclic  Aromatics 


3.4  IT 

1.5  LT 
12  LT 
2.4  LT 
5.8  LT 
12  LT 


3.4  LT 

1.5  LT 
12  LT 
2.4  LT 
5.8  LT 
12  LT 


3.4  Lr 

1.5  LT 
12  LT 
2.4  LT 
5.8  LT 
12  LT 


37  LI 

2.9  LT 

6.7  LT 

5.8  LT 


3./  LI 
2.9  LT 

6.7  LT 

5.8  LT 


Nitrobenzene 
3-Nitrotoluene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 

Nitrosamines 


37  LI" 
2.9  LT 

6.7  LT 

5.8  LT 


"TO  TT 
2.9  LT 

6.7  LT 

5.8  LT 


37"TT 
2.9  LT 

6.7  LT 

5.8  LT 


9.7  LT” 

6.8  LT 
3.7  LT 


N-Nitroso  Dimethylamlne 
N-Nitroso  Di-N-Propylamine 
N-Nitroso  Djpherrylamine 

Phenols  _ 


9.7  LT~ 

6.8  LT 
3.7  LT 


9.7  LT 

6.8  LT 
3.7  LT 


9.7  Tr 

6.8  LT 
3.7  LT 


9.7  TT 

6.8  LT 
3.7  LT 


TTTT 

2.8  LT 
3.6  LT 
2.8  LT 
8  2  LT 

4.4  LT 

8.4  LT 

8.5  LT 

3.6  LT 
2.8  LT 

1.7  LT 
180  LT 
96  LT 
50  ND 
9.1  LT 


n  li 

2.8  LT 
3.6  LT 
2.8  LT 
62  LT 

4.4  LT 

8.4  LT 

8.5  LT 

3.6  LT 
2.8  LT 

1.7  LT 
180  LT 
96  LT 
50  ND 
9.1  LT 


PhenoT 
2-ChtorophenoI 
2-Methytphenol  /2-Cresol 
4-Methylphenol  /4-Cresol 
2-Nitrophenol 

2.4- Dimethy^henol 

2.4- DichiorophenoI 

4-Chloro-3-Cresol  /  3-Methy  W-Chlorophenoi 
2,4 ,6-Trichk)  nophenol 

2.4.5- Trichk)rophenol 

2.3 .6- Trichlo  rophenol 

2.4- Dinitrophenol 
4-Nitrophenol 

4.6- Dinitro-2-Cresol  /  Methyl-4 ,6-DinitrophenoI 
Pentachlorophenol 


PNAs 

Naphthalene 


TTTT 

2.8  LT 
3.6  LT 
2.8  LT 
62  LT 

4.4  LT 

8.4  LT 

8.5  LT 

3.6  LT 
2.8  LT 

1.7  LT 
180  LT 
96  LT 
50  ND 
9.1  LT 


“zrrr 

2.8  LT 
3.6  LT 
2.8  LT 
62  LT 

4.4  LT 

8.4  LT 

8.5  LT 

3.6  LT 
2.8  LT 

1.7  LT 
180  LT 
96  LT 
50  ND 
9.1  LT 


22  L~T 
2.8  LT 
3.6  LT 
2.8  LT 
8.2  LT 

4.4  LT 

8.4  LT 

8.5  LT 

3.6  LT 
2.8  LT 

1.7  LT 
180  LT 
96  LT 
50  ND 
9.1  LT 


0.5  LT' 

1.3  LT 
2.6  LT 

5.1  LT 

5.8  LT 
92  LT 

9.9  LT 

5.2  LT 
24  LT 
17  LT 
9.8  LT 

7.4  LT 
10  LT 
10  LT 

14  LT 
21  LT 
12  LT 

15  LT 


0.5  LT’ 

1.3  LT 
2.6  LT 
5.1  LT 

5.8  LT 
92  LT 

9.9  LT 
52  LT 
24  LT 
17  LT 
9.8  LT 

7.4  LT 
10  LT 
10  LT 

14  LT 
21  LT 
12  LT 

15  LT 


2-Methylnaphthalene 

2-Chloronaphthaiene 

Acenaphthylene 

Acenaphthene 

Ruorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo  [A]  Anthracene 
Chrysene 

Benzo  [B]  Fluoranthene 
Benzo  [K]  Fluoranthene 
Benzo  [A]  Pyrene 
lndeno[12.3-C,D]  Pyrene 
D  benzo  [A,H]  Anthracene 
Benzo  (G,H,I]  Perylene 

PCBs 


0.5  LT 
1.3  LT 
2.6  LT 
5.1  LT 

5.8  LT 
92  LT 

9.9  LT 
52  LT 
24  LT 
17  LT 

9.8  LT 
74  LT 
10  LT 
10  LT 

14  LT 
21  LT 
12  LT 

15  LT 


iru 

1.3  LT 
2.6  LT 
5.1  LT 

5.8  LT 
92  LT 

9.9  LT 
52  LT 
24  LT 
17  LT 
9.8  LT 

7.4  LT 
10  LT 
10  LT 

14  LT 
21  LT 
12  LT 

15  LT 


0.5  LT 

1.3  LT 
2.6  LT 
5.1  LT 

5.8  LT 
92  LT 

9.9  LT 
52  LT 
24  LT 
17  LT 
9.8  LT 

7.4  LT 
10  LT 
10  LT 
14  LT 


21 

12 


15  LT 


O.i  KID 
72  ND 
9.9  ND 
52  ND 
38  ND 
33  ND 
13  ND 


TT"R TT 
72  ND 
9.9  ND 
52  ND 
38  ND 
33  ND 
13  ND 


Pcb  mr 

Pcb  1221 
Pcb  1232 
Pcb  1242 
Pcb  1248 
Pcb  1254 
Pcb  1260 


5T  m 

72  ND 
9.9  ND 
52  ND 
38  ND 
33  ND 
13  ND 


51  ND 
72  ND 
9.9  ND 

52  ND 
38  ND 
33  ND 
13  ND 


“51  ND' 
72  ND 
9.9  ND 
52  ND 
38  ND 
33  ND 
13  ND 


IS-Feb-53' 

24-Feb-93 

04-Mar-93 


1 WSW 
24-Fet>93 
04-Mar-93 


Collection  Date: 
Extraction  Date: 
Analysis  Date: 


18-Fet>55"~ 
24- Feb- 93 
04-Mar-93 


18- Feb-93 
24- Feb-93 
04- Mar-93 


1 w&w 

24- Feb-93 
04- Mar-93 


1 7-Sep-93.FTASVOA.WQ  1 
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LE  FTA-3:  Semivolatile  Organic  Compounds  In  Ground  Water  from  the  FTA 
George  G.  Meade,  Maryland 
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Sample  Location  ID 

Field  Sample  ID 

Site  Type 

Screen  Start  Depth  (ft  bgs) 

Screen  End  Depth  (ft  bgs) 

Media 

QCType 

FTAMW-1 - 

FIM0001Y 

WELL 

3.5 

13.5 

CGW 

FTAMOT2 - 

FIM0002Y 

WELL 

3.6 

13.6 

CGW 

FTAMW-3 - 

FIM0003Y 

WELL 

3.6 

13.6 

CGW 

93GC-152 - 

Z1XF152Y 

FBLK 

CSW 
field  blank 

9300252 

Q1XR252Y 

RNSW 

CSW 
rinse  water 

Phosphorus  Containing 

Uimetnyimemyi  pnospnate 

Diisopropylmethyl  Phosphonate 

Pesticides 

13U  LI 
21  LT 

““  T3TCT 
21  LT 

13CTTI 

21  LT 

10U  LI 
21  LT 

lau  LI 

21  LT 

Apna-i^nzsrervsxacnidnfle  /  Aipra-H^acracir&eyaonarang 
Beta-Benzenehexachloride  /  Beta-Hexachtorocydohexane 

Atrazine 

Lindane  /  Gama-Benzenehexachbride  /Gamma- Hexachlorocyclo  hexane 
Delta-Benzene  hexachloride  /  Detta-Hexachlorocyclohexane 

Heptachlor 

Bromacil 

MalatNon 

Parathion 

Aldrin 

Supona  /2-Chioro-1-(2.4-Dichlorophenyl)  Vinyl  Diethyl  Phosphate 

Isodrin 

Heptachlor  Epoxide 

Chlordane 

Vapona 

Alpha-Endosulfan  /  Endosulfan  1 

2,2-Bis  (Para-Chlorophenyl)-1 ,1-Dichloroethene 

Dieldrin 

Endrin  Aldehyde 

Endrin 

2,2-Bis  (Para-Chlorophenyl)-1 ,1-Dichloroethane 

Beta-Endosulfan  /  Endosulfan  ii 

2,2-Bis  (Para-Chlorophenyl)- 1 , 1 , 1  -T  richioroethane 

Endosulfan  Sulfate 

Metlioxychlor 

Mirex 

Endrin  Ketone 

Toxaphene 

■thalates 

“  5!3  TT" 

17  LT 

5.9  LT 
72  LT 

3  ND 
38  LT 

2.9  LT 
21  LT 
37  LT 

13  LT 
19  LT 
7.8  LT 
28  LT 
37  ND 
8.5  LT 

23  LT 

14  LT 
26  LT 

5  LT 

18  LT 
18  LT 
42  LT 
18  LT 
50  LT 
11  LT 

24  LT 

6  ND 
17  ND 

O.U  L 1 

17  LT 

5.9  LT 

12  LT 

3  ND 

38  LT 

2.9  LT 
21  LT 
37  LT 

13  LT 
19  LT 
7.8  LT 
28  LT 
37  ND 
8.5  LT 

23  LT 

14  LT 
26  LT 

5  LT 

18  LT 
18  LT 
42  LT 
18  LT 
50  LT 
11  LT 

24  LT 

6  ND 
17  ND 

O.U  L 1 

17  LT 

5.9  LT 

12  LT 

3  ND 

38  LT 

2.9  LT 
21  LT 
37  LT 

13  LT 
19  LT 
7.8  LT 
28  LT 
37  ND 
8.5  LT 

23  LT 

14  LT 
26  LT 

5  LT 

18  LT 
18  LT 
42  LT 
18  LT 
50  LT 
11  LT 

24  LT 

6  ND 
17  ND 

O.vJ  L 1 

17  LT 

5.9  LT 

12  LT 

3  ND 

38  LT 

2.9  LT 
21  LT 
37  LT 

13  LT 
19  LT 
7.8  LT 
28  LT 
37  ND 
8.5  LT 

23  LT 

14  LT 
26  LT 

5  LT 

18  LT 
18  LT 
42  LT 
18  LT 
50  LT 
11  LT 

24  LT 

6  ND 
17  ND 

D.U  L 1 

17  LT 

5.9  LT 
72  LT 

3  ND 
38  LT 

2.9  LT 
21  LT 
37  LT 

13  LT 
19  LT 

7.8  LT 
28  LT 
37  ND 
8.5  LT 

23  LT 

14  LT 
26  LT 

5  LT 

18  LT 
18  LT 
42  LT 
18  LT 
50  LT 

11  LT 

24  LT 

6  ND 
17  ND 

WfnmnytpritnaHig - 

Diethyl  Phthalate 

Di-N-Butyl  Phthalate 

Butylbenzyl  Phthalate 

Bis  (2-Ethylhexyl)  Phthalate 

Di-N-Octyl  Phthalate 

Sulfur  Contaninq  Orqanics 

2.2  LT 
5.9  LT 
33  LT 
28  LT 
7.7  LT 
1.5  LT 

2.2  LT 
5.9  LT 
33  LT 
28  LT 
7.7  LT 
1.5  LT 

r~ 22  LT 
5.9  LT 
33  LT 
28  LT 
7.7  LT 
1.5  LT 

22  LT 
5.9  LT 
33  LT 
28  LT 
7.7  LT 
1.5  LT 

22  j-p- 

5.9  LT 
33  LT 
28  LT 
7.7  LT 
1.5  LT 

4-cmoropMBnyim6myiSuinaB - 

4-Chtorophenylmethyl  Sulfoxide 

4-Chlonophenylmethyl  Sullone 

Other 

- 10"  "LT" 

15  LT 
5.3  LT 

- 10  LJ 

15  LT 
5.3  LT 

JO  |_t 

15  LT 
5.3  LT 

— — rtrrr 

15  LT 
5.3  LT 

10  LT 
15  LT 
5.3  LT 

1 .4- uxatruane 

Bis  (2-Chloroethyl)  Ether 

Dicyclopentadiene 

Benzyl  Alcohol 

Bis  (2-Chloroisopropyl)  Ether 

Dithiane 

Hexachloroethane 

Dforomochloropropane 

Isophorone 

Bis  (2-Chloroethoxy)  Methane 

Benzoic  Acid 

4-Chloroaniline 

Hexachlorocyclopentadiene 

2- Nitroanfline 

3- Nitroaniline 

Dbenzoluran 

4- Chtorophenylphenyl  Ether 

4-Nitroaniline 

1  ,2-Diphenylhydrazine 

2,6-Dinitroaniline 

4-Bromophenyphenyl  Ether 

3.5- Dinltroaniline 

Hexachlorobutadiene 

3.3‘-Dichlorobenzidine 

*  27"  Li 
0.68  LT 
5.5  LT 

4  LT 

5  LT 

3.3  LT 

8.3  LT 

12  LT 

2.4  LT 

6.8  LT 

3.1  ND 

1  ND 

54  LT 
31  ND 
15  LT 

5.1  LT 
23  LT 
31  ND 

13  LT 

8.8  LT 
22  LT 
21  LT 
8.7  LT 

5  LT 

2/  LI 
0.68  LT 
5.5  LT 

4  LT 

5  LT 

3.3  LT 

8.3  LT 

12  LT 

2.4  LT 

6.8  LT 

3.1  ND 

1  ND 

54  LT 
31  ND 
15  LT 

5.1  LT 
23  LT 
31  ND 

13  LT 

8.8  LT 
22  LT 
21  LT 
8.7  LT 

5  LT 

2TTT 
0.68  LT 
5.5  LT 

4  LT 

5  LT 

3.3  LT 

8.3  LT 

12  LT 

2.4  LT 

6.8  LT 

3.1  ND 

1  ND 

54  LT 
31  ND 
15  LT 

5.1  LT 
23  LT 
31  ND 

13  LT 

8.8  LT 
22  LT 
21  LT 
8.7  LT 

5  LT 

2/  Li 
0.68  LT 
5.5  LT 

4  LT 

5  LT 

3.3  LT 

8.3  LT 

12  LT 

2.4  LT 

6.8  LT 

3.1  ND 

1  ND 

54  LT 
31  ND 
15  LT 

5.1  LT 
23  LT 
31  ND 

13  LT 

8.8  LT 
22  LT 
21  LT 
8.7  LT 

5  LT 

"  “  27-0“ 
0.68  LT 
5.5  LT 

4  LT 

5  LT 

3.3  LT 

8.3  LT 

12  LT 

2.4  LT 

6.8  LT 

3.1  ND 

1  ND 

54  LT 
31  ND 
15  LT 

5.1  LT 
23  LT 
31  ND 

13  LT 

8.8  LT 
22  LT 
21  LT 
8.7  LT 

5  LT 

UOIbCtldn  0218: - 

Extraction  Date: 

Analysis  Dale: 

io-1-eo-yj 

24-Feb-93 

04- Mar- 93 

i8-i~eb-y*j 

24- Feb-93 
04-Mar-93 

l  tweo-ya 
24-Feb-93 

04- Mar- 93 

“184=817-93  — 

24-Feb-93 
04-Mar-93 

i  tj-heo-yij 
24-Feb-93 
04-Mar-93 

1 7-Sep-93.FTASVOA.WQ  1 


TABLE  FTA-4:  Volatile  Organic  Compounds  and  Petroleum  Hydrocarbons  Data  for 
Fort  George  G.  Meade,  Maryland 
Page  1  of  1 


Site  ID 

FTASE-1 

Reid  Sample  ID 

F1DCXX)1A 

Site  Type 

SUMP 

Start  Depth  (ft) 

0 

End  Depth  (ft) 

0.5 

Media 

QC  Tvoe 

CSE 

VOLATILE  ORGANIC  COMPOUNDS  (ug/g) 

AROMATICS 

Benzene 

0.57 

Toluene 

4.7 

Ethylbenzene 

1.4 

rrvXylene 

4.3 

Xylenes 

4.8 

ND 

Styrene 

0.6 

CHLORINATED  AROMATICS 

Chlorobenzene 

0.1 

LT 

1 ,3-Dichlorobenzene 

0.14 

LT 

Dichlorobenzene,  nonspecific 

1.6 

HALOGENATED  ORGANICS 

Chkxomethane 

0.96 

LT 

Bromomethane 

0.26 

LT 

Vinyl  Chloride 

1.8 

LT 

Chkxoethane 

0.64 

LT 

Methylene  Chloride 

4.4 

LT 

1,1-Dichbroethene 

0.27 

LT 

1,1-Dichloroethane 

0.49 

LT 

1,2-Dichloroethylenes  (cts  and  trans  isomers) 

0.32 

LT 

Chkxofonn 

0.24 

LT 

1,2-Dichloroethane 

0.32 

LT 

1,1,1-Trichloroethane 

0.2 

LT 

Carbon  Tetrachloride 

0.31 

LT 

Bromodch  loro  me  thane 

0.2 

LT 

1 ,2-Dichloropropane 

0.53 

LT 

Trichbroethene 

0.23 

LT 

1 ,3-Dichbropropane 

0.2 

LT 

Dibromoch  bromethane 

0.25 

LT 

1 , 1 ,2-T  richloroethane 

0.33 

LT 

2-Chbroethyh/inyl  Ether 

0.5 

LT 

Bromofonm 

0.2 

LT 

1,1 ,2,2-Tetrachloroethane 

0.2 

LT 

Tetrachbroethene 

0.16 

LT 

Carbon  Disulfide 

0.6 

ND 

ds-1 ,3-Dbhbropropene 

0.6 

ND 

trans- 1 ,3-Dichbropropene 

0.6 

ND 

WATER  SOLUBLES 

Acetone 

3.3 

LT 

2-Butanone 

4.3 

LT 

4-Methyl-2-Pentanone 

0.63 

LT 

2-Hexanone 

1 

ND 

OTHER 

Acrylonitrite 

Tricnbrofluoronnethane 

2 

0.23 

LT 

LT 

Vinyl  Acetate 

1 

ND 

TOTAL  PETROLEUM  HYDROCARBONS  (ug/g) 

86000 

Collection  Date 

18-Jarv94 

Extraction  Date 

26-Jarv94 

Analysis  Date 

26-Jan-94 

Notes: 

(1 )  LT  -  less  than  detection  limit;  ND  -  not  detected 


31-Mar-94.FSEDVOC.WQ1 


TABLE  FTA-5:  Semivolatlto  Organic  Compounds  in  Sodiment  from  the  fire  Training  Area 
Fort  George  G.  Meade,  Maryland 
Page  1  of  2 


nr - 

- FTASE^ - 

^  Tfeld  Sample  ID 

F1D0001A 

Site  Type 

SUMP 

Start  Depth  (ft) 

0 

End  Depth  (ft) 

05 

Media 

CSE 

QCType 

SEMIVOLATILE  ORGANIC  COMPOUNDS  (ug/g) 

CHLORINATED  MONOCYCLIC  AROMATICS 

1 5-Dichlorobenzene 

- mm — 

1 ,4-Dichlorobenzene 

0.034  LT 

1 ,2-Dichlorobenzene 

11 

1 3,4-T  richlorobenzene 

0.22  LT 

1  ,2,3-Trichlorobenzene 

0.032  LT 

Hexachbrobenzene 

0.08  LT 

NITROSAMINES 

N-Nitroso  dime  thyt  amine 

6.46  L! 

N-Nitroso- Dkv  Propylamine 

1.1  LT 

N-Nitroso  diphenyfamine 

60 

NITROMONOCYCUC  AROMATICS 

Nitrobenzene 

- rm — 

3-Nitrotoluene 

0.34  LT 

2,6-Dinitrotoluene 

0.32  LT 

2,4-Dinitrotoluene 

1.4  LT 

PHENOLS 

Phenol 

6.052  LT 

2-Chbrophenol 

0.055  LT 

2-Methyl  Phenol 

0.098  LT 

4-Methyl  Phenol 

0.24  LT 

2-Nitrophenol 

1.1  LT 

2,4-Dimethylphenol 

3  LT 

2,4-Dichlorophenol 

0.065  LT 

p-Chbro-m-cresol  (4-Chloro-3-rnethylphenoi) 

0.93  LT 

^4 ,6-Trich  taro  phenol 

0.061  LT 

|j«,5-Tnchbro  phenol 

0.49  LT 

Wi,6-Trichbrophenol 

0.62  LT 

2,4-Dinitrophenol 

4.7  LT 

4-Nitrophenol 

3  3  LT 

Methyl-4 ,6-Dinitrophenol 

0.8  LT 

Dibenzofuran 

0.38  LT 

Pentachbrophenol 

0.76  LT 

PCB’s 

~PcbT616  - - 

- ram — 

PCB-1221  | 

032  ND 

PCB-1232 

032  ND 

PCS- 1242 

0.32  ND 

PCB-1248 

032  ND 

PCS- 1254 

032  ND 

PCS- 1260 

0.79  LT 

PCS- 1262 

63  LT 

PHTHALATES 

Dimethyl  Phthalate 

- 6.665  LI — 

Diethyl  PhthaJatB 

034  LT 

DLn-butyl  Phthalate 

13  LT 

Butyl  Benzyl  Phthalate 

1.8  LT 

Bis  (2-Ethyl  hexyl)  Phthalate 

7.8 

Di-n-octyl  Phthalate 

033  LT 

POLYNUCLEAR  AROMATICS 

Naphthalene 

- 36 - 

2-Methylnaphthalene 

70 

2-Chbronaphthalene 

034  LT 

Acenaphthylene 

0.033  LT 

Aoenaphthene 

0.041  LT 

Fluor  ene 

27 

Phenanthrene 

60 

Anthracene 

23 

Fluoranthrene 

23 

Pyrene 

6.8 

31  -  Mar-94, BKG_PEST.WQl 


TABLE  FTA-5:  Ssmlvolatlto  Organic  Compounds  in  Sediment  from  the  Rre  Training  Area 
Fort  George  G.  Meade,  Maryland 
Page  2  of  2 


Field  Sample  ID 
Site  Type 
Start  Depth  (ft) 

End  Depth  (ft) 

Media 

QCType _ _ 

POLYNUCLEAR  AROMATICS _ 

Benzo  (a)  Anthracene 
Chrysene 

Benzo  (b)  Fluoranthene 
Benzo  (k)  Fluoranthene 
Benzo  (a)  Pyrene 
Indeno  (1 ,2,3, cd)  Pyrene 
Dibenzo  (a,h)  Anthracene 
Benzo  (ghi)  Perylene 

PESTICIDES 

Alpha- BHC 

Beta-BHC 

Atrazine 

Lindane  (g-BHC) 

Delta-BHC 

Heptachlor 

Malathion 

Parathion 

Aldrin 

Supona 

Isodrin 

Heptachlor  Epoxide 

Chkxdane 

Vapona 

Endosulfanl 

4.4DDE 

Dieldrin 

Endrin  Aldehyde 
Endrine 
4,4’-DDD 
Endosulfan  II 
4,4’DDT 

Endosulfan  Sulfate 

Methoxychlor 

Mirex 

Endrine  Ketone 
Toxaphene 

SULFUR  CONTAINING _ 

p-Chiorophenyl methyl  Sulfoxide 
p-Chiorophenyl  methyl  Sulfide 
4-Chtorophenylmethyf  Sul  tone 

OTHER _ 

1 .4- Oxamaine  ( 1  hioxane)  ‘ 
Bis  (2-Chioroethyl)  Ether 
Dtcydopentadiene 

Benzyl  Alcohol 

Bis  (2-Chloroisopropyl)  Ether 

Dithiane 

HexacNoroethane 

Dibromochloropropane 

Isophorone 

Bis  (2-Chloroethoxy)  Methane 
Benzoic  Add 
4-Chloroaniline 
Hexachlorobutadiene 

2- Nitroniline 

3- Nitroaniline 

4- Nitroaniline 

4-Chlorophenyf  Phenyl  Ether 
1 ,2-Diphenyl  Hydrazine 
2,6-Dinitroaniline 
4-Bromophenyl  Phenyl  Ether 

3.5- Dinitroaniline 
Hexachlorocydopentadiene 
3,3’-Dichlofooenzidine 

Collection  Date 
Extraction  Date 

Analysis  Date _ 

Notes: 

(1 )  LT  -  less  than  detection  limit;  ND  -  not  detected 


- FTA5CT - - 

FlDOOOlA 

SUMP 

0 

0.5 

CSE 

0.041 

2.7 

LI 

0.31 

LT 

0.13 

LT 

12 

LT 

2.4 

LT 

0.31 

LT 

0.18 

LT 

MS~ 

13 

LI 

LT 

0.065 

LT 

0.1 

LT 

0.21 

LT 

024 

LT 

0.18 

LT 

1.7 

LT 

13 

LT 

0.92 

LT 

0.48 

LT 

0.48 

LT 

0.68 

LT 

0.068 

LT 

0.4 

LT 

0.068 

LT 

0.079 

LT 

1.8 

LT 

13 

LT 

0.064 

LT 

2.4 

LT 

0.1 

LT 

12 

LT 

026 

LT 

0.14 

LT 

0.28 

ND 

12 

LT 

0.097 

Lr 

LT 

0.066 

LT 

0.075 

0.36 

LI 

LT 

0.57 

LT 

0.032 

LT 

0,44 

LT 

0.065 

LT 

1.8 

LT 

0.071 

LT 

0.39 

LT 

0.19 

LT 

3.1 

ND 

0.63 

ND 

0.97 

LT 

3.1 

ND 

3 

LT 

3.1 

ND 

0.17 

LT 

0.52 

LT 

0.57 

LT 

0.041 

LT 

1.6 

LT 

0.52 

LT 

1.6 

LT 

18-Jarv94 

20-Jan-94 

09-Feb-94 

31  -Mar-94, BKG_PEST.WQ1 


Appendix  J:  Helicopter  Hangar  Area  Analytical  Results 


Table  HHA-1: 

Table  HHA-2: 

Table  HHA-3: 
Table  HHA-4: 
Table  HHA-5: 
Table  HHA-6: 
Table  HHA-7: 
Table  HHA-8: 
Table  HHA-9: 
Table  HHA-10: 


Volatile  Organic  Compounds  and  Petroleum  Hydrocarbons  in  Soil 
from  the  HHA 

Volatile  Organic  Compounds  and  Petroleum  Hydrocarbons  in 
Ground  Water  from  the  HHA 

Semivolatile  Organic  Compounds  in  Ground  Water  from  the  HHA 
Metals  Data  for  Ground  Water  from  the  HHA 
Volatile  Organic  Compounds  in  Surface  Water  from  the  HHA 
Semivolatile  Organic  Compounds  in  Surface  Water  from  the  HHA 
Metals  in  Surface  Water  from  the  HHA 
Volatile  Organic  Compounds  in  Sediment  from  the  HHA 
Semivolatile  Organic  Compounds  in  Sediment  from  the  HHA 
Metals  in  Sediment  from  the  HHA 


Note:  The  term  "LT"  indicates  that  a  certified  analyte  is  not  detected.  The  term 
"ND"  is  used  for  analytes  that  are  added  to  certified  methods  but  have  not 
gone  through  the  certification  process.  The  term  "LT"  is  followed  by  the 
certified  reporting  limit,  it  does  not  signify  that  a  compound  was  actually 
detected  but  not  included  because  results  were  below  the  Contract  Required 
Detection  Limit. 


TABLE  HHA-1:  Volatile  Organic  Compounds  and  Petroleum  Hydrocarbons  in  Soil  from  HHA 
)  Fort  George  G.  Meade,  Maryland 
Page  1  of  1 


Sample  Location  Identification 

HHAMW-6 

Reid  Sample  ID 

HIB0006A 

Site  Type 

Start  Depth  (ft  bgs) 

BORE 

10 

End  Depth  (ft  bgs) 

12 

Media 

QCType 

cso 

VOLATILE  ORGANIC  COMPOUNDS  (ug/g) 

AROMATICS 

"benzene  ”™ 

6.1 

LT 

Toluene 

0.1 

LT 

Ethylbenzene 

0.19 

LT 

M-Xylene 

0.23 

LT 

Xylenes 

0.78 

LT 

Styrene 

0.6 

ND 

CHLORINATED  AROMATICS 

Chlorobenzene 

0.1 

LT 

1,3-Dichlorobenzene 

0.14 

LT 

Dichlorobenzene,  Nonspecific 

0.2 

LT 

HALOGENATED  ORGANICS 

Chbromethane 

0.96 

LT 

Bromomethane 

0.26 

LT 

Vinyl  Chloride 

1.8 

LT 

Chloroethane 

0.64 

LT 

Methylene  Chloride 

4.4 

LT 

1,1-Dichloroethene 

0.27 

LT 

1,1-Dichloroethane 

0.49 

LT 

1 ,2-Dichloroethylenes 

0.32 

LT 

'Chloroform 

0.24 

LT 

1,2-Dichbroethane 

0.32 

LT 

1,1,1-Trichloroethane 

0.2 

LT 

Carbon  Tetrachloride 

0.31 

LT 

Bromodfchbromethane 

0.2 

LT 

1 ,2-Dichbnopropane 

0.53 

LT 

Trichbroethene 

0.23 

LT 

1,3-Dichbropropane 

0.2 

LT 

Dibromochkxomethane 

0.25 

LT 

1,1,2-Trichloroethane 

0.33 

LT 

(2-Chloroethoxy)  Ethene 

Bromoform 

0.5 

0.2 

LT 

LT 

1 , 1 ,2,2-Tetrachloroethane 

0.2 

LT 

Tetrachbroethene 

0.16 

LT 

Carbon  Disulfide 

0.6 

ND 

Cis-1 ,3-Dichbropropene 

0.6 

ND 

Trans- 1 ,3-Dichloropropene 

0.6 

ND 

WATER  SOLUBLE 

Acetone 

3.3 

LT 

2-Butanone 

4.3 

LT 

4^Methyl-2-Pentanone 

0.63 

LT 

2-Hexanone 

1 

ND 

OTHER 

Acrylonitrite 

Tricnbnofluoromethane 

2 

0.23 

LT 

LT 

Vinyl  Acetate 

1 

ND 

TOTAL  VOC« 

0 

TOTAL  PETROLEUM  HYDROCARBONS  rua/crt 

2 

LT 

Collection  Date: 

- 2§-Jan-53 - 

Extraction  Date: 

05-Feb-93 

Analysis  Date: 

09-Feb-93 

(1)  LT  -  less  than  detection  limit;  ND  -  not  detected 


29-Mar-94.HHAVOA.WQ1 


- FTO5 - 

■  '1  ^1 

HHAMt-5 

H1M0006Y 

WELL 

7 

17 

CGW 

Total 

H1ME001Y 

WELL 

7 

17 

CGW 

Total 

H1ME002Y 

WELL 

7 

17 

CGW 

Total 

H1MEOOQY 

WELL 

9 

19 

CGW 

Total 

H1ME004Y 

WELL 

35 

45 

CGW 

Total 

H1ME005Y 

WELL 

8 

18 

CGW 

Total 

TABLE  HHA-2:  Volatile  Organic  Compounds  and  Petroleum  Hydrocarbons  In  Ground  Water  from  the  HHA 
Fort  George  G.  Meade,  Maryland 
Page  1  of  1 


Field  Sample  D 
Site  Type 

Screen  Start  Depth  (ft  bgs) 
Screen  End  Depth  (ft  bgs) 
Media 

Total/Dissolved 
OCT 


VOLATILE  ORGANIC  COMPOUNDS  (ug/L) 
AROMATICS 


ene 
Toluene 
Ethylbenzene 
m-Xylene 
Xylenes 
Styrene 

CHLORINATED  AROMATICS 


zene 

1 ,3-Dichlorobenzene 
Dichlorobenzene,  nonspecific 

HALOGENATED  ORGANICS 


Bromomethane 
Vinyl  Chbride 
Chkxoethane 
Methylene  Chloride 

1.1- Dichloroethene 

1.1- Dichloroethane 

1 .2- Dichbroethytenes  (ds  and  trans  isomers) 
Chloroform 

1 .2- Dichloroethane 

1 .1 .1  -Trichbroethane 
Carbon  Tetrachloride 
Bromodichloromethane 

1 .2- Dichloropropane 
Trichbroethene 

1 .3- Dichloropropane 
Dibromochbromethane 

1.1  ^-Trichbroethane 
2-Chloroethylvinyl  Ether 
Bromoform 

1 .1 ,2,2-T  etrachloroethane 
Tetrachbroethene 
Carbon  Disulfide 
ds-1 ,3-Dichloropropene 
trans-1  5-Dbhtoropropene 

WATER  SOLUBLES  _ 


oetone 
2-Butanone 
4-Methy  1-2- Pentanone 
2-Hexanone 

OTHER 


cryom 
T  richbrofluoromethane 
Vinyl  Acetate 

TOTAL  VOC 


TOTAL  PETROLEUM  HYDROCARBONS 


ectjon  Date 
Extraction  Date 
Analysis  Date 


Notes: 

(1 )  LT  -  less  than  detection  limit;  ND  -  not  detected 

(2)  ft  bgs  -  feet  below  ground  surface 

(3)  Sample  depths  assume  a  10-foot  screen  (well  construction  information  not  available) 


4.8  LT 
1  LT 
1  LT 
3.5  LT 
11  LT 
1 5  LT 
1  LT 
5  ND 
5  ND 
5  ND 


10  LT 
1.4  LT 
1  ND 


1  LT 
1  LT 
1  LT 
1  LT 
1  LT 
1  LT 
4.8  LT 
1  LT 
1  LT 
35  LT 
11  LT 
15  LT 
1  LT 
5  ND 
5  ND 
5  ND 


1  LT 
1  LT 
1  IT 
1  LT 
4.8  LT 
1  LT 
1  LT 
3.5  LT 
11  LT 
15  LT 
1  LT 
5  ND 
5  ND 
5  ND 


4.8  LT 
1  LT 
1  LT 
3.5  LT 
11  LT 
15  LT 
1  LT 
5  ND 
5  ND 
5  ND 


4.8  LT 
1  LT 
1  LT 
3.5  LT 
11  LT 
15  LT 
1  LT 
5  ND 
5  ND 
5  ND 


1.2 

Ufl 

14 

LT 

12 

LT 

8 

LT 

1 

LT 

1 

LT 

1 

LT 

5 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

4.8 

LT 

1 

LT 

1 

LT 

35 

LT 

11 

LT 

15 

LT 

1 

LT 

5 

ND 

5 

ND 

5 

ND 

10 

LT 

1.4 

LT 

1 

ND 

|^l  '|H  1  — ■■■  |^l  BM  l  |HI  |,W  l  [lS>~l|B  I 


26-Jarv94 
26- Jan- 94 


26-Jarv94 

26-Jarv94 


26-Jan-94 

26Jan-94 


26- Jan-94 
26- Jan-94 


29*Mar-94,HGWVOC.WQl 


TABLE  HHA-3:  Sami  volatile  Organic  Compounds  In  Ground  Water  from  the  HHA 
Fort  George  G.  Meade,  Maryland 
Table  1  of  2 


BID - 

Wd  Sample  D 

Site  Type 

Screen  Start  Depth  (ft  bgs) 

Screen  End  Depth  (ft  bgs) 

Media 

QC  Type 

- FTO5 

H1M0006Y 

WELL 

7 

17 

CGW 

H1ME001Y 

WELL 

7 

17 

CGW 

h 

H1ME002Y 

WELL 

7 

17 

CGW 

LWAME-3 

H1ME003Y 

WELL 

9 

19 

CGW 

HHAMt-4 

H1ME004Y 

WELL 

35 

45 

CGW 

HHAME3 

H1ME005Y 

WELL 

8 

18 

CGW 

SEMIVOLATILE  ORGANIC  COMPOUNCS  (ug/L) 

CHLORINATED  MONOCYCLIC  AROMATICS 

1 ,3-mchiorobenzene 

3.4 

TT 

3.4 

TT 

3.4 

TT 

3.4 

TT 

3.4 

TT 

3.4 

TT 

1 ,4-DicWorobenzene 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

1  ,2-Dichlorobenzene 

1 2 

LT 

1.2 

LT 

1 2 

LT 

12 

LT 

12 

LT 

12 

LT 

1 ,2, 4-Trichlorobenzene 

2.4 

LT 

2.4 

LT 

2.4 

LT 

2.4 

LT 

2.4 

LT 

2.4 

LT 

1  2,3-Trichlorobenzene 

5.8 

LT 

5.8 

LT 

5.8 

LT 

5.8 

LT 

5.8 

LT 

5.8 

LT 

Hexachtorobenzene 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

NITROSA  MINES 

N-Nitroso  dimethyl  amine 

9.7 

t r 

9.7 

T r 

9.7 

LI 

9.7 

LI 

9.7 

TT 

97" 

LI 

N-Nitroso- Di-n-Propyt  amine 

6.8 

LT 

6.8 

LT 

6.8 

LT 

6.8 

LT 

6.8 

LT 

6.8 

LT 

N-Nitroso  diphenylamine 

3.7 

LT 

3.7 

LT 

3.7 

LT 

3.7 

LT 

3.7 

LT 

3.7 

LT 

NITROMONOCYCUC  AROMATICS 

Nitrobenzene  — — —  — 

- 37" 

TT 

3.7 

TT 

3.7 

TT 

3.7 

TT 

3.7 

TT 

"37" 

LI 

3-Nltrotoluene 

2.9 

LT 

2.9 

LT 

2.9 

LT 

2.9 

LT 

2.9 

LT 

2.9 

LT 

2,6-Dinitrotoluene 

6.7 

LT 

6.7 

LT 

6.7 

LT 

6.7 

LT 

6.7 

LT 

6.7 

LT 

2,4-Dinitrotoluene 

5.8 

LT 

5.8 

LT 

5.8 

LT 

5.8 

LT 

5.8 

LT 

5.8 

LT 

PHENOLS 

TRenol - 

- TT 

LI 

22 

LI 

22 

LI 

22 

LI 

LI 

22 

LI 

2-Chforophenol 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2-Methyl  Phenol 

3.6 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

4-Methyl  Phenol 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2-Nitrophenol 

8  2 

LT 

8.2 

LT 

8  2 

LT 

82 

LT 

8.2 

LT 

82 

LT 

2,4-Dimethylphenol 

4.4 

LT 

4.4 

LT 

4.4 

LT 

4.4 

LT 

4.4 

LT 

4.4 

LT 

2,4-Dichlorophenol 

8.4 

LT 

8.4 

LT 

8.4 

LT 

8.4 

LT 

8.4 

LT 

8.4 

LT 

p-Chbro-m-aesol  (4-Chloro-3-methylphenoO 

8.5 

LT 

8.5 

LT 

8.5 

LT 

85 

LT 

8.5 

LT 

8.5 

LT 

2,4,6-Trichbrophenol 

3.6 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

3.6 

LT 

2,45-Trichbrophenoi 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2.8 

LT 

2,3,6-Trichbrophenol 

1.7 

LT 

1.7 

LT 

1.7 

LT 

1.7 

LT 

1.7 

LT 

1.7 

LT 

Ja^Dinitrophenol 

180 

LT 

180 

LT 

180 

LT 

180 

LT 

180 

LT 

180 

LT 

^■trophenol 

96 

LT 

96 

LT 

96 

LT 

96 

LT 

96 

LT 

96 

LT 

Wthyl-4,6-Di  nitrophenol 

50 

ND 

50 

ND 

50 

ND 

50 

ND 

50 

ND 

50 

ND 

Dibenzofuran 

5.1 

LT 

5.1 

LT 

5.1 

LT 

5.1 

LT 

5.1 

LT 

5.1 

LT 

Pentachbrophenol 

9.1 

LT 

9.1 

LT 

9.1 

LT 

9.1 

LT 

9.1 

LT 

9.1 

LT 

PHOSPHOROUS  CONTAINING 

uimetnyi  methylphosphonate  “  ““ 

- T3T 

TT 

r~  rar 

LI 

"  T30" 

LI 

■  T3tr 

TT 

- VST 

LI 

130 

TT 

Diisopropyf  methylphosphonate 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

PCB’a 

FC&-1016  . . . ““ “ 

9.1 

ND 

9.1 

TT 

9.1 

"ND 

9.1 

TT 

9.1 

TT 

9.1 

tut 

PCB-1221 

9.1 

ND 

9.1 

ND 

9.1 

ND 

9.1 

ND 

9.1 

ND 

9.1 

ND 

PCB-1232 

9.1 

ND 

9.1 

ND 

9.1 

ND 

9.1 

ND 

9.1 

ND 

9.1 

ND 

PCB-1242 

9.1 

ND 

9.1 

ND 

9.1 

ND 

9.1 

ND 

9.1 

ND 

9.1 

ND 

PCB-1248 

9.1 

ND 

9.1 

ND 

9.1 

ND 

9.1 

ND 

9.1 

ND 

9.1 

ND 

PCB-1254 

9.1 

ND 

9.1 

ND 

9.1 

ND 

9.1 

ND 

9.1 

ND 

9.1 

ND 

PCB-1260 

13 

ND 

13 

ND 

13 

ND 

13 

ND 

13 

ND 

13 

ND 

PHTHALATES 

Dimeihyl  Pnmalate 

2.2 

TT 

22 

TT 

22 

TT 

2  2 

XT 

2.2 

TT 

2  2 

TT 

Dbthyl  Phthala te 

5.9 

LT 

5.9 

LT 

5.9 

LT 

5.9 

LT 

5.9 

LT 

5.9 

LT 

Di-n-butyl  Phthalate 

33 

LT 

33 

LT 

33 

LT 

33 

LT 

33 

LT 

33 

LT 

Butyl  Benzyl  Phthalate 

28 

LT 

28 

LT 

28 

LT 

28 

LT 

28 

LT 

28 

LT 

Bis  (2-Ethyj  hexyl)  Phthalate 

7.7 

LT 

7.7 

LT 

7.7 

LT 

7.7 

LT 

48 

7.7 

LT 

Dkvoctyl  Phthalate 

15 

LT 

1.5 

LT 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

POLYNUCLEAR  AROMATICS 

"Napnthajene  — — — 

05 

LI 

05 

LI 

05 

LI 

05 

LI 

05 

LI 

t>5 

LI 

2-Methylnaphthalene 

15 

LT 

120 

15 

LT 

28 

1.3 

LT 

15 

LT 

2-Chbronaphthalene 

2.6 

LT 

2.6 

LT 

2.6 

LT 

2.6 

LT 

2.6 

LT 

2.6 

LT 

Acenaphthylene 

5.1 

LT 

5.1 

LT 

5.1 

LT 

5.1 

LT 

5.1 

LT 

5.1 

LT 

Acenaphthene 

5.8 

LT 

5.8 

LT 

5.8 

LT 

5.8 

LT 

5.8 

LT 

5.8 

LT 

Fluorene 

9  2 

LT 

9.2 

LT 

9  2 

LT 

92 

LT 

92 

LT 

92 

LT 

Phenanthrene 

9.9 

LT 

9.9 

LT 

9.9 

LT 

9.9 

LT 

9.9 

LT 

9.9 

LT 

Anthracene 

52 

LT 

5.2 

LT 

52 

LT 

52 

LT 

52 

LT 

52 

LT 

Fluoranthrene 

24 

LT 

24 

LT 

24 

LT 

24 

LT 

24 

LT 

24 

LT 

Pyrene 

17 

LT 

17 

LT 

17 

LT 

17 

LT 

17 

LT 

17 

LT 

Notes: 

(1)  LT  -  less  than  detection  limit;  ND  -  not  detected 

(2)  ft  bgs  -  feet  beicw  ground  surface 

- - - - 
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TABLE  HHA-3:  Semivolatlle  Organic  Compounds  in  Ground  Water  from  the  HHA 
Fort  George  G.  Meade,  Maryland 
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"SiteTB - 

Field  Sample  D 

Site  Type 

Screen  Start  Depth  (ft  bgs) 

Screen  End  Depth  (ft  bgs) 

Media 

QCType 

— FTO6 
H1M0006Y 
WELL 

7 

17 

CGW 

HHAIvfc-i 

H1ME001Y 

WELL 

7 

17 

CGW 

HHAME-3 

H1ME002Y 

WELL 

7 

17 

CGW 

HHAME3 

H1ME003Y 

WELL 

9 

19 

CGW 

HHAMF4 

H1ME004Y 

WELL 

35 

45 

CGW 

HHAMr-5 

H1ME005Y 

WELL 

8 

18 

CGW 

POLYNUCLEAR  AROMATICS 

benzo  (a)  Antnracene 

Chrysene 

Benzo  (b)  Fluoranthene 

Benzo  (k)  Fluoranthene 

Benzo  (a)  Pyrene 
lndeno(1,2,3,cd)  Pyrene 

Dibenzo  (a,h)  Anthracene 

Benzo  (ghi)  Perylene 

PESTICIDES 

- 5TTT 

7.4  LT 
10  LT 
10  LT 

14  LT 
21  LT 
12  LT 

15  LT 

"""  9.8  Lf 

7.4  LT 
10  LT 
10  LT 

14  LT 
21  LT 
12  LT 

15  LT 

9.8  LT 
7.4  LT 
10  LT 
10  LT 

14  LT 
21  LT 
12  LT 

15  LT 

“““  9.8  LT 

7.4  LT 
10  LT 
10  LT 

14  LT 
21  LT 
12  LT 

15  LT 

y.a  rr" 
7.4  LT 
10  LT 
10  LT 

14  LT 
21  LT 
12  LT 

15  LT 

9.8  Lt 
7.4  LT 
10  LT 
10  LT 

14  LT 
21  LT 
12  LT 

15  LT 

Alpha-BHC 

Beta-BHC 

Atrazine 

Lindane  (g-BHC) 

Delta-BHC 

Heptachlor 

Bromadl 

MaJalhion 

Paralhion 

Aldrin 

Supona 

Isodrin 

Heptachlor  Epoxide 

Chlordane 

Vapona 

Endosulfan  1 

4.4DDE 

Diekfrin 

Endrin  Aldehyde 

Endrine 

4,4-DOD 

Endosuffan  II 

4,4’DDT 

Endosulfan  Sulfate 

Methoxychlor 

Mirex 

Endrine  Ketone 

Toxaphene 

SULFUR  CONTAINING 

5.3  LT“ 

17  LT 

5.9  LT 
72  LT 

3  ND 
38  LT 

2.9  LT 
21  LT 
37  LT 

13  LT 
19  LT 
7.8  LT 
28  LT 
37  LT 
85  LT 

23  LT 

14  LT 
26  LT 

5  LT 

18  LT 
18  LT 
42  LT 
18  LT 
50  LT 
11  LT 

24  LT 

6  ND 
17  ND 

5.3  LI 

17  LT 

5.9  LT 
7.2  LT 

3  ND 
38  LT 

2.9  LT 
21  LT 
37  LT 

13  LT 
19  LT 
7.8  LT 
28  LT 
37  LT 
8.5  LT 

23  LT 

14  LT 
26  LT 

5  LT 

18 

18  LT 
42  LT 
18  LT 
50  LT 
11  LT 

24  LT 

6  ND 
17  ND 

““  5.3  Ll 

17  LT 

5.9  LT 
72  LT 

3  ND 
38  LT 

2.9  LT 
21  LT 
37  LT 

13  LT 
19  LT 
7.8  LT 
28  LT 
37  LT 
8.5  LT 

23  LT 

14  LT 
26  LT 

5  LT 

18  LT 
18  LT 
42  LT 
18  LT 
50  LT 
11  LT 

24  LT 

6  ND 
17  ND 

5.3  TT 

17  LT 

5.9  LT 
72  LT 

3  ND 
38  LT 

2.9  LT 
21  LT 
37  LT 

13  LT 
19  LT 
7.8  LT 
28  LT 
37  LT 
85  LT 

23  LT 

14  LT 
26  LT 

5  LT 

18  LT 
18  LT 
42  LT 
18  LT 
50  LT 
11  LT 

24  LT 

6  ND 
17  ND 

5.3  L 1 

17  LT 

5.9  LT 
7.2  LT 

3  ND 
38  LT 

2.9  LT 
21  LT 
37  LT 

13  LT 
19  LT 
7.8  LT 
28  LT 
37  LT 
85  LT 

23  LT 

14  LT 
26  LT 

5  LT 

18  LT 
18  LT 
42  LT 
18  LT 
50  LT 
11  LT 

24  LT 

6  ND 
17  ND 

L 1 

17  LT 

5.9  LT 
72  LT 

3  ND 
38  LT 

2.9  LT 
21  LT 
37  LT 

13  LT 
19  LT 
7.8  LT 
28  LT 
37  LT 
85  LT 

23  LT 

14  LT 
26  LT 

5  LT 

18  LT 
18  LT 
42  LT 
18  LT 
50  LT 
11  LT 

24  LT 

6  ND 
17  ND 

p-Chbrophenylmethyl  Sulfoxide 
p-Chbropbenyl  methyl  Sulfide 

4-Chbrophenylmethyl  Sulfone 

OTHER 

- TTTT 

10  LT 
5.3  LT 

15  L7 
10  LT 
5.3  LT 

nr 

10  LT 
5.3  LT 

15  LT 
10  LT 
55  LT 

™  iTTT 

10  LT 
5.3  LT 

15  LI 
10  LT 

5  .3  LT 

t  ,4-Oxathaine  (Thioxane) 

Bis  (2-Cbloroethyl)  Ether 

Dicycbpentadiene 

Benzyl  Alcohol 

Bis  (2-Chbroisopropyl)  Ether 

Dithiane 

Hexachloroethane 

DibromocNoropropane 

Isophorone 

Bis  (2-Chkxoethoxy)  Methane 

Benzoic  Add 

4*Chloroaniline 

Hexachlorobutadiene 

2- Nitron  [line 

3- Nitroaniline 

4*Nitroaniiine 

4- Chbrophenyl  Phenyl  Ether 

1 ,2-Diphenyl  Hydrazine 

2,6-Dinrtroaniline 

4-Bromophenyl  Phenyl  Ether 

3,5-Dinitroaniline 

HexacNorocydopentadiene 

3  ^’-Dtchlorooenzbine 

TOTAL  SVOC 

~~  27  LT 

0.68  LT 
5.5  LT 

4  LT 

5  LT 
35  LT 

8.3  LT 

12  LT 

2.4  LT 
6.8  LT 
3.1  ND 

1  ND 

8.7  LT 
31  ND 
15  LT 
31  ND 
23  LT 

13  LT 

8.8  LT 
22  LT 
21  LT 
54  LT 

5  LT 

0 

- TTTT 

0.68  LT 
5.5  LT 

4  LT 

5  LT 

3.3  LT 

8.3  LT 

12  LT 

2.4  LT 
6.8  LT 
3.1  ND 

1  ND 

8.7  LT 
31  ND 
15  LT 
31  ND 
23  LT 

13  LT 

8.8  LT 
22  LT 
21  LT 
54  LT 

5  LT 

138 

p—  27  Lt 
0.68  LT 
55  LT 

4  LT 

5  LT 
35  LT 
85  LT 

12  LT 
2.4  LT 
6.8  LT 
3.1  ND 

1  ND 

8.7  LT 
31  ND 
15  LT 
31  ND 
23  LT 

13  LT 

8.8  LT 
22  LT 
21  LT 
54  LT 

5  LT 

0 

—  27  LT" 

0.68  LT 
55  LT 

4  LT 

5  LT 
35  LT 
85  LT 

12  LT 
2.4  LT 
6.8  LT 
3.1  ND 

1  ND 

8.7  LT 
31  ND 
15  LT 
31  ND 
23  LT 

13  LT 

8.8  LT 
22  LT 
21  LT 
54  LT 

5  LT 

28 

~~  27  LT 

0.68  LT 
55  LT 

4  LT 

5  LT 

3.3  LT 

8.3  LT 

12  LT 

2.4  LT 
6.8  LT 
3.1  ND 

1  ND 

8.7  LT 
31  ND 
15  LT 
31  ND 
23  LT 

13  LT 

8.8  LT 
22  LT 
21  LT 
54  LT 

5  LT 

48 

27  LI 
0.68  LT 
55  LT 

4  LT 

5  LT 
35  LT 
85  LT 

12  LT 
2.4  LT 
6.8  LT 
3.1  ND 

1  ND 

8.7  LT 
31  ND 
15  LT 
31  ND 
23  LT 

13  LT 

8.8  LT 
22  LT 
21  LT 
54  LT 

5  LT 

0 

Collection  uate 

Extraction  Date 

Analysis  Date 

20-Jan-W - 

26Jarv94 

3Uar>-94 

2lKJarva4 

26- Jan-94 

01 -Feb-94 

2tKJan-94  “ 

26Jarv94 

31 -Jan-94 

^U- Jan -94 
26-Jan-94 

01 -Feb-94 

^U-Jarv94 

26-Jan-94 

01 -Feb-94 

2tT3arv5? 

26-Jarv94 

31  Jan-94 

Notes: 

(1 )  LT  -  less  than  detection  limit;  ND  -  not  detected 

(2)  ft  bgs  -  feet  below  ground  surface 

(3)  Sample  depths  assume  a  1 0-foot  screen  (well  construction  information  not  available) 
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Fort  George  G.  Meade,  Maryland 
Page  2  of  2 


TABLE  HHA-5:  Volatile  Organic  Compounds  in  Surface  Water  from  the  HHA 
Fort  George  G.  Meade,  Maryland 
1  of  1 


ID 

HHASW-1 

HHASW-2 

HHASW-3 

HHASW-4 

HHASW-5 

Field  Sample  ID 

H1T0001A 

H1T0002A 

H1T0003A 

H1T0004Y 

H1T0005Y 

Site  Type 

STRM 

STRM 

STRM 

STRM 

STRM 

Start  Depth  (ft  bgs) 

End  Depth  (ft  bgs) 

0 

0.5 

0 

0.5 

0 

0.5 

0 

0.5 

0 

0.5 

Media 

CSW 

CSW 

CSW 

CSW 

CSW 

Total/Dissolved 

QCTvoe 

Total 

Total 

Total 

Total 

Total 

VOLATILE  ORGANIC  COMPOUNDS  (ug/L) 

AROMATICS 

Benzene 

1 

LT 

1 

LT 

1 

LT 

1 

L! 

1 

LI 

Toluene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Ethylbenzene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

m-Xytene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Xylenes 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

Styrene 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

CHLORINATED  AROMATICS 

Chlorobenzene 

i 

LT 

. — r 

LI 

1 

LT 

1 

LI 

1 

t r 

1 ,3-Dichlorobenzene 

1 

LT 

i 

LT 

1 

LT 

1 

LT 

1 

LT 

Dichlorobenzene,  nonspecific 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

HALOGENATED  ORGANICS 

Chloromethane 

1.2 

LT 

1.2 

LT 

1.2 

LT 

"‘1.2 

LI 

. TF 

LI 

Bromomethane 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

Vinyl  Chloride 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

Chkxoethane 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

Methylene  Chloride 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1,1-Dichtoroethene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1,1-Dichloroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,2-Dichloroethylenes  (ds  and  trans  isomers) 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

Chloroform 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,2-Dichk>roethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

ML  1 -Trichloroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

■■bon  Tetrachloride 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

erorrocichloromethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,2-Dichloropropane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Trichloroethene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,3-Dichloropropane 

4.8 

LT 

4.8 

LT 

4.8 

LT 

4.8 

LT 

4.8 

LT 

Dibromochkxomethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,1 ,2-Trichloroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

2-Chloroethylvinyl  Ether 

3.5 

LT 

3.5 

LT 

3.5 

LT 

3.5 

LT 

3.5 

LT 

Bromoform 

11 

LT 

11 

LT 

11 

LT 

11 

LT 

11 

LT 

1,1 ,2,2-Tetrachloroethane 

1.5 

LT 

1.5 

LT 

1.5 

LT 

1.5 

LT 

1.5 

LT 

Tetrachkxoethene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Carbon  Disulfide 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

cts-1 ,3-Dichloropropene 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

trans- 1 ,3-Dichloropropene 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

WATER  SOLUBLES 

Aoetone 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

2-Butanone 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

4-Methyi-2-Pentanone 

1.4 

LT 

1.4 

LT 

1.4 

LT 

1.4 

LT 

1.4 

LT 

2-hexanone 

OTHER 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

Acrylonitrile 

8.4 

LT 

8.4 

LT 

6.4 

LT 

8.4 

LT 

8.4 

LT 

T  richtorofl  uoromethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Vinyl  Acetate 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

TOTAL  VOC 

0 

0 

0 

0 

0 

TOTAL  PETROLEUM  HYDROCARBONS  fua/U 

100 

LT 

100 

LT 

100 

LT 

100 

LT 

100 

LT 

Collection  Date 

21  -Jan-94 

21 -Jan-94 

21 -Jan-94 

21 -Jan-94 

21-Jarv94 

Extraction  Date 

27-Jan-94 

27-Jan-94 

27-Jan-94 

27-Jan-94 

27-Jarv94 

Analysis  Date 

27-Jan-94 

27-dan-94 

27-Jan-94 

27-Jan-94 

27-Jan-94 

(1)  LT  -  less  than  detection  limit;  ND  -  not  detected 
“  ‘tbgs  -  feet  below  ground  surface 

f  metals  include  SblAs,Be,Cd,Cr,Pb,Hg,Ni,Se,Ag 
nple  depths  assume  a  10-foot  screen  (well  construction  information  not  available) 


(1) LI  -les 
^Wtbgs- 

wlample 
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TABLE  HHA-6:  Semivolatile  Organic  Compounds  In  Surface  Water  from  the  HHA 
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Site  ID 

Site  Type 

Field  Sample  D 

Start  Depth  (ftbgs) 

End  Depth  (ft  bgs) 

Media 

Total/Dissolved 

QCType 

HHASW-1 

STRM 

HtTOOOlA 

0 

0.5 

CSW 

Total 

HHA5W-2 

STRM 

H1T0002A 

0 

05 

CSW 

Total 

HHASW3 

STRM 

H1T0003A 

0 

0.5 

CSW 

Total 

HHASTO 

STRM 

H1T0004Y 

0 

0.5 

CSW 

Total 

HHASVTC 

STRM 

H1T0005Y 

0 

0.5 

CSW 

Total 

SEMIVOLATILE  ORGANIC  COMPOUNDS  (ugfl. 

CHLORINATED  MONOCYCLIC  AROMATICS 

1  ,3-uicniorooenzene 

1 .4- Dichlorobenzene 

1  ,2-Dichlorobenzene 

1 .2. 4- Trichlorobenzene 

1  ,2,3-Trichlorobenzene 

Hexachlorobenzene 

NITROSAMINES 

3.4  LI 

1.5  LT 

1.2  LT 

2.4  LT 

5.8  LT 

12  LT 

3.4  LI 

1 5  LT 

1 2  LT 

2.4  LT 

5.8  LT 

12  LT 

3.4  LI 

1.5  LT 

1.2  LT 

2.4  LT 

5.8  LT 

12  LT 

3.4  LI 

15  LT 

12  LT 

2.4  LT 

5.8  LT 

12  LT 

3.4  LI 

15  LT 

12  LT 

2.4  LT 

5.8  LT 

12  LT 

N-Nitroso  dimethyl  amine 
N-Nitroso-Di-n-Propylamine 

N-Nitroso  diphenyl  amine 

NfTROMONOCYCUC  AROMATICS 

- 9T7T1 — 

6.8  LT 

3.7  LT 

- 9. /"II 

6.8  LT 

3.7  LT 

97 m 

6.8  LT 

3.7  LT 

9./  LI 

6.8  LT 

3.7  LT 

y./  li 

6.8  LT 

3.7  LT 

Nitrooenzene 

3-Nitrotoluene 

2,6-Dinitrotoluene 

2,4-Dinitrotoluene 

PHENOLS 

- 3xn — 

2.9  LT 

6.7  LT 

5.8  LT 

LI 

2.9  LT 

6.7  LT 

5.8  LT 

3./  LI 

2.9  LT 

6.7  LT 

5.8  LT 

3./  LI 

2.9  LT 

6.7  LT 

5.8  LT 

3./  LI 

2.9  LT 

6.7  LT 

5.8  LT 

Phenol 

2-Chlorophenol 

2-Methyl  Phenol 

4-Methyl  Phenol 

2-Nitrophenol 

2.4- Dimethylphenol 

2.4- Dichlorophenol 

p-Chloro-m-cresol  (4-Chloro-3-methylphenol) 

2.4.6- Trichbropheno! 

2 ,43-Trich  brophenol 

23.6- Trichbnophenol 

2.4- Dinitrophenol 

4-Nitrophenol 

Methyl-4 ,6-Di  nitrophenol 

Dibenzofuran 

Pentachlorophenol 

PHOSPHOROUS  CONTAINING 

- 2.2  LT — 

2.8  LT 

3.6  LT 

2.8  LT 

8.2  LT 

4.4  LT 

8.4  LT 

8.5  LT 

3.6  LT 

2.8  LT 

1.7  LT 

180  LT 

96  LT 

50  ND 

5.1  LT 

9.1  LT 

— ^  22  Li 

2.8  LT 

3.6  LT 

2.8  LT 

8  2  LT 

4.4  LT 

8.4  LT 

8.5  LT 

3.6  LT 

2.8  LT 

1.7  LT 

180  LT 

96  LT 

50  ND 

5.1  LT 

9.1  LT 

—  2.2  LI 

2.8  LT 

3.6  LT 

2.8  LT 

8.2  LT 

4.4  LT 

8.4  LT 

8.5  LT 

3.6  LT 

2.8  LT 

1.7  LT 

180  LT 

96  LT 

50  ND 

5.1  LT 

9.1  LT 

22  Lf 

2.8  LT 

3.6  LT 

2.8  LT 

52  LT 

4.4  LT 

8.4  LT 

8.5  LT 

3.6  LT 

2.8  LT 

1.7  LT 
180  LT 

96  LT 

50  ND 

5.1  LT 

9.1  LT 

22  Li 

2.8  LT 

3.6  LT 

2.8  LT 

82  LT 

4.4  LT 

8.4  LT 

8.5  LT 

3.6  LT 

2.8  LT 

1.7  LT 

180  LT 

96  LT 

50  ND 

5.1  LT 

9.1  LT 

Dimethyl  methyl  phos  pho  nate 

Diisopropyl  methylphosphonate 

PCB’s 

- 130LT — 

21  LT 

r  —  130  Lt 

21  LT 

130  LT 

21  LT 

130  LT 

21  LT 

|  130  Ll 

21  LT 

PCB-10TE - 

PCB-1221 

PCB-1232 

PCB-1242 

PCB-1248 

PCB-1254 

PCB-1260 

PKTHALATES 

9.1  NU 

9.1  ND 

9.1  ND 

9.1  ND 

9.1  ND 

9.1  ND 

13  ND 

■  9.1  NU 

9.1  ND 

9.1  ND 

9.1  ND 

9.1  ND 

9.1  ND 

13  ND 

9.1  NU 

9.1  ND 

9.1  ND 

9.1  ND 

9.1  ND 

9.1  ND 

13  ND 

9.1  NU 

9.1  ND 

9.1  ND 

9.1  ND 

9.1  ND 

9.1  ND 

13  ND 

9.1  NU 

9.1  ND 

9.1  ND 

9.1  ND 

9.1  ND 

9.1  ND 

13  ND 

Dimethyl  Phthalate 

Diethyl  Phthalate 

Di-n-butyl  Phthalate 

Butyl  Benzyl  Phthalate 

Bis  (2-Ethyl  hexyl)  Phthalate 

Di-n-octyl  Phthalate 

POLYNUCLEAR  AROMATICS 

2.2  LI 

5.9  LT 

33  LT 

28  LT 

7.7  LT 

1.5  LT 

- 2TC1 

5.9  LT 

33  LT 

28  LT 

7.7  LT 

1 5  LT 

2.2  LI 

5.9  LT 

33  LT 

28  LT 

7.7  LT 

1.5  LT 

22  L1! 

5.9  LT 

33  LT 

28  LT 

7.7  LT 

15  LT 

”  22  Ll 

5.9  LT 

33  LT 

28  LT 

7.7  LT 

1.5  LT 

Naphthalene 

2-Methylnaphthalene 

2-Chkxonaphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenan  throne 

Anthracene 

Fluoranthrene 

Pyrene 

0.5  LI 

1.3  LT 

2.6  LT 

5.1  LT 

5.8  LT 

9.2  LT 

9.9  LT 

5.2  LT 

24  LT 

17  LT 

o.5  Li 
<13  LT 

2.6  LT 

5.1  LT 

5.8  LT 

9  2  LT 

9.9  LT 

52  LT 

24  LT 

17  LT 

0.5  Li 

1.3  LT 

2.6  LT 

5.1  LT 

5.8  LT 

9.2  LT 

9.9  LT 

5.2  LT 

24  LT 

17  LT 

0.5  Ll 

1.3  LT 

2.6  LT 

5.1  LT 

5.8  LT 

92  LT 

9.9  LT 

52  LT 

24  LT 

17  LT 

0.5  Ll 

13  LT 

2.6  LT 

5.1  LT 

5.8  LT 

92  LT 

9.9  LT 

52  LT 

24  LT 

17  LT 
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Kin - 

HHASW-i 

HHA5W-5 

HHA5W-3 

HHA5W-4 

HHASW-5 

^  ■©Type 

STRM 

STRM 

STRM 

STRM 

STRM 

Field  sample  D 

H1T0001A 

H1T0002A 

H1T0003A 

H1T0004Y 

H1T0005Y 

Start  Depth  (ft  bgs) 

End  Depth  (ft  bgs) 

0 

0 

0 

0 

0 

Media 

csw 

csw 

CSW 

CSW 

CSW 

Total/Dissolved 

QCType 

Total 

Total 

Total 

Total 

Total 

POLYNUCLEAR  AROMATICS 

Benzo  (a)  Antnracene  ~ 

Li 

93 

LI 

U 

Chrysene 

7.4 

LT 

7.4 

LT 

7.4 

LT 

7.4 

LT 

!  7.4 

LT 

Benzo  (b)  Fluoranthene 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

Benzo  (k)  Fluoranthene 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

Benzo  (a)  Pyrene 

Indeno  (t  ,2,3fcd)  Pyrene 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

Dibenzo  (a,h)  Anthracene 

Benzo  (ghi)  Perylene 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

PESTICIDES 

Aipna-bHU 

5.3 

“Cl — 

5.3 

LI 

53 

LI 

53 

LI 

5.3 

LI 

Beta-BHC 

17 

LT 

17 

LT 

17 

LT 

17 

LT 

17 

LT 

Atrazine 

5.9 

LT 

5.9 

LT 

5.9 

LT 

5.9 

LT 

5.9 

LT 

Lindane  (g-BHC) 

Defta-BHC 

7.2 

LT 

72 

LT 

7.2 

LT 

72 

LT 

72 

LT 

3 

ND 

3 

ND 

3 

ND 

3 

ND 

3 

ND 

Heptachlor 

38 

LT 

38 

LT 

38 

LT 

38 

LT 

38 

LT 

Bromadl 

2.9 

LT 

2.9 

LT 

2.9 

LT 

2.9 

LT 

2.9 

LT 

Malathion 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

Parathion 

37 

LT 

37 

LT 

37 

LT 

37 

LT 

37 

LT 

Aldrin 

13 

LT 

13 

LT 

13 

LT 

13 

LT 

13 

LT 

Supona 

19 

LT 

19 

LT 

19 

LT 

19 

LT 

19 

LT 

Isodrin 

7.8 

LT 

7.8 

LT 

7.8 

LT 

7.8 

LT 

7.8 

LT 

Heptachlor  Epoxide 

Chiordane 

28 

37 

LT 

LT 

28 

37 

LT 

LT 

28 

37 

LT 

LT 

28 

37 

LT 

LT 

28 

37 

LT 

LT 

Vapona 

8.5 

LT 

8.5 

LT 

8.5 

LT 

8.5 

LT 

8.5 

LT 

Endosulfan  1 

23 

LT 

23 

LT 

23 

LT 

23 

LT 

23 

LT 

4,4’DDE 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

Dieldrin 

26 

LT 

26 

LT 

26 

LT 

26 

LT 

26 

LT 

Endrin  Aldehyde 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

Endrine 

18 

LT 

18 

LT 

18 

LT 

18 

LT 

18 

LT 

4,4-DDD 

18 

LT 

18 

LT 

18 

LT 

18 

LT 

18 

LT 

flfcdosulfan  II 

42 

LT 

42 

LT 

42 

LT 

42 

LT 

42 

LT 

vynT 

18 

LT 

18 

LT 

18 

LT 

18 

LT 

18 

LT 

*  BPcosutfan  Sulfate 

50 

LT 

50 

LT 

50 

LT 

50 

LT 

50 

LT 

Methoxychlor 

11 

LT 

11 

LT 

11 

LT 

11 

LT 

11 

LT 

Mirex 

24 

LT 

24 

LT 

24 

LT 

24 

LT 

24 

LT 

Endrine  Ketone 

6 

ND 

6 

ND 

6 

ND 

6 

ND 

6 

ND 

Toxaphene 

17 

ND 

17 

ND 

17 

ND 

17 

ND 

17 

ND 

SULFUR  CONTAINING 

p-UitofOphenyt  methyl  Sulfoxide 

15 

LI 

1b 

LI 

15 

LI 

15 

LI 

i5 

LI 

p-Chtorophenyl methyl  Sulfide 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

4-Chtorophenylmethyl  Sulfone 

5.3 

LT 

53 

LT 

53 

LT 

53 

LT 

53 

LT 

OTHER 

1 ,4-uxathaine  ( i  nioxane)  . 

Bis  (2-Chloroethyf)  Ether 

27 

LI 

2/ 

LI 

27 

LI 

. . 27 

LI 

77 

LI 

0.68 

LT 

0.68 

LT 

0.68 

LT 

0.68 

LT 

0.68 

LT 

Dicydopentadiene 

5.5 

LT 

5  £ 

LT 

5.5 

LT 

5.5 

LT 

5.5 

LT 

Benzyl  Alcohol 

4 

LT 

4 

LT 

4 

LT 

4 

LT 

4 

LT 

Bis  (2-Chkxoisopropyf)  Ether 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

Drthiane 

3.3 

LT 

33 

LT 

3.3 

LT 

33 

LT 

33 

LT 

Hexachkxoethane 

8.3 

LT 

83 

LT 

83 

LT 

83 

LT 

83 

LT 

DibrorrocNoropropane 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

Isophorone 

2.4 

LT 

2.4 

LT 

2.4 

LT 

2.4 

LT 

2.4 

LT 

Bis  (2-Chioroethoxy)  Methane 

6.8 

LT 

6.8 

LT 

6.8 

LT 

6.8 

LT 

6.8 

LT 

Benzoic  Add 

3.1 

ND 

3.1 

ND 

3.1 

ND 

3.1 

ND 

3.1 

ND 

4-Chloroanfline 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

Hexachlorobutadiene 

8.7 

LT 

8.7 

LT 

8.7 

LT 

8.7 

LT 

8.7 

LT 

2-Nitronline 

31 

ND 

31 

ND 

31 

ND 

31 

ND 

31 

ND 

3-Nitroaniline 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

4-NitroanBine 

31 

ND 

31 

ND 

31 

ND 

31 

ND 

31 

ND 

4-Chlorophenyl  Phenyl  Ether 

23 

LT 

23 

LT 

23 

LT 

23 

LT 

23 

LT 

1 ,2-Diphenyl  Hydrazine 

13 

LT 

13 

LT 

13 

LT 

13 

LT 

13 

LT 

2,6-Dfnitroaniline 

8.8 

LT 

8.8 

LT 

8.8 

LT 

8.8 

LT 

8.8 

LT 

4-Bromophenyl  Phenyl  Ether 

22 

LT 

22 

LT 

22 

LT 

22 

LT 

22 

LT 

3,5-Dinrtroaniline 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

Hexachlorocydopentadiene 

54 

LT 

54 

LT 

54 

LT 

54 

LT 

54 

LT 

33’-Dichiorobenzidine 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

TOTAL SVOCS 

0 

0 

0 

0 

0 

Collect] on  Dale 

Jan-94 

21  Jar>-94 

21  Jan-94 

21  Jan-94 

21  Jan-94 

Extraction  Date 

27 Jan-94 

27 Jan-94 

27  Jan-94 

27  Jan-94 

27 Jan-94 

Aaatvsis  Date 

08-Feb-94 

08-Feb-94 

08-Feb-94 

OS-Feb-94 

08- Feb-94 

9V  -  less  than  detection  limit;  ND  -  not  detected 
(2)ft  bgs  -  feet  below  ground  surface 
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(t)  LT  -  less  than  detection  limit;  ND  -  not  detected 
(2)  ft  bgs  -  feet  below  ground  surface 
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'Site  ID 

Field  Sample  ID 

Site  Type 

Start  Depth  (ft  bgs) 

End  Depth  (ft  bgs) 

Media 

QCTvoe 

HHASE-1 

H1D0001A 

STRM 

0 

0.5 

CSE 

HHASE-2 

H1D0002A 

STRM 

0 

0.5 

CSE 

HHASE-3 

H1D0003A 

STRM 

0 

0.5 

CSE 

HHASE-4 

H1D0004A 

STRM 

0 

0.5 

CSE 

94QC-402 

Q1DD402A 

STRM 

0 

0.5 

CSE 

Dud  of  HHASE-4 

VOLATILE  ORGANIC  COMPOUNDS  (ug/g) 

AROMATICS 

Benzene 

0.1 

LT 

0.1 

LT 

0.1 

LT 

!  0.1  LT 

0.1 

LT 

Toluene 

0.1 

LT 

0.1 

LT 

0.1 

LT 

0.1  LT 

0.1 

LT 

Ethylbenzene 

0.19 

LT 

0.19 

LT 

0.19 

LT 

0.19  LT 

0.19 

LT 

m-Xylene 

0.23 

LT 

0.23 

LT 

0.23 

LT 

0.23  LT 

0.23 

LT 

Xylenes 

0.78 

LT 

0.78 

LT 

0.78 

LT 

0.78  LT 

0.78 

LT 

Styrene 

0.6 

ND 

0.6 

ND 

0.6 

ND 

0.6  ND 

0.6 

ND 

CHLORINATED  AROMATICS 

Chlorobenzene 

0.1 

LT 

0.1 

LT 

0.1 

IT 

"  0.1  LT 

0.1 

LT 

1,3-Dichlorobenzene 

0.14 

LT 

0.14 

LT 

0.14 

LT 

0.14  LT 

0.14 

LT 

Dichlorobenzene,  nonspecific 

0.2 

LT 

0.2 

LT 

0.2 

LT 

0.2  LT 

0.2 

LT 

HALOGENATED  ORGANICS 

Chkxomethane 

0.96 

LT 

0.96 

LT 

0.96 

LT 

~  0.96  LT 

0.96 

LT 

Bromomethane 

0.26 

LT 

0.26 

LT 

0.26 

LT 

0.26  LT 

0.26 

LT 

Vinyl  Chloride 

1.8 

LT 

1.8 

LT 

1.8 

LT 

1.8  LT 

1.8 

LT 

Chloroethane 

0.64 

LT 

0.64 

LT 

0.64 

LT 

0.64  LT 

0.64 

LT 

Methylene  Chloride 

4.4 

LT 

4.4 

LT 

4.4 

LT 

4.4  LT 

4.4 

LT 

1,1-Dichloroethene 

0.27 

LT 

0.27 

LT 

0.27 

LT 

0.27  LT 

0.27 

LT 

1,1-Dichloroethane 

0.49 

LT 

0.49 

LT 

0.49 

LT 

0.49  LT 

0.49 

LT 

1 ,2-Dichloroethylenes  (cis  and  trans  isomers) 

0.32 

LT 

0.32 

LT 

0.32 

LT 

0.32  LT 

0.32 

LT 

Chloroform 

0.24 

LT 

0.24 

LT 

0.24 

LT 

0.24  LT 

0.24 

LT 

1,2-Dichloroethane 

0.32 

LT 

0.32 

LT 

0.32 

LT 

0.32  LT 

0.32 

LT 

1,1,1-Trichloroethane 

0.2 

LT 

0.2 

LT 

0.2 

LT 

0.2  LT 

0.2 

LT 

1  fltobon  Tetrachloride 

0.31 

LT 

0.31 

LT 

0.31 

LT 

0.31  LT 

0.31 

LT 

HPriKxfchloromethane 

0.2 

LT 

0.2 

LT 

0.2 

LT 

0.2  LT 

0.2 

LT 

T5-Dichloropropane 

0.53 

LT 

0.53 

LT 

0.53 

LT 

0.53  LT 

0.53 

LT 

Trichloroethene 

0.23 

LT 

0.23 

LT 

0.23 

LT 

0.23  LT 

0.23 

LT 

1 ,3-Dichloropropane 

0.2 

LT 

0.2 

LT 

0.2 

LT 

0.2  LT 

0.2 

LT 

Dibromochloromethane 

0.25 

LT 

0.25 

LT 

0.25 

LT 

0.25  LT 

0.25 

LT 

1 , 1 ,2-T  richloroethane 

0.33 

LT 

0.33 

LT 

0.33 

LT 

0.33  LT 

0.33 

LT 

2-Chloroethylvinyl  Ether 

0.5 

LT 

0.5 

LT 

0.5 

LT 

0.5  LT 

0.5 

LT 

Bromoform 

0.2 

LT 

0.2 

LT 

0.2 

LT 

0.2  LT 

0.2 

LT 

1 ,1 ,2,2-Tetrachloroethane 

0.2 

LT 

0.2 

LT 

0.2 

LT 

0.2  LT 

0.2 

LT 

Tetrachkxoethene 

0.16 

LT 

0.16 

LT 

0.16 

LT 

0.16  LT 

0.16 

LT 

Carbon  Disulfide 

0.6 

ND 

0.6 

ND 

0.6 

ND 

0.6  ND 

0.6 

ND 

cis- 1 ,3-Dichloropropene 

0.6 

ND 

0.6 

ND 

0.6 

ND 

0.6  ND 

0.6 

ND 

trans- 1 ,3-Dichloropropene 

0.6 

ND 

0.6 

ND 

0.6 

ND 

0.6  ND 

0.6 

ND 

WATER  SOLUBLES 

Acetone 

3.3 

LT 

3.3 

L! 

3.3 

LT 

- 3TTI 

3.3 

LT 

2-Butanone 

4.3 

LT 

4.3 

LT 

4.3 

LT 

4.3  LT 

4.3 

LT 

4-Methyl-2-Pentanone 

0.63 

LT 

0.63 

LT 

0.63 

LT 

0.63  LT 

0.63 

LT 

2-Hexanone 

1 

ND 

1 

ND 

1 

ND 

1  ND 

1 

ND 

OTHER 

Acrvlonitrile 

2 

LT 

2 

LT 

2 

LT 

2  LT 

2 

LT 

Trichlorofluoromethane 

0.23 

LT 

0.23 

LT 

0.23 

LT 

!  0.23  LT 

0.23 

LT 

Vinyl  Acetate 

1 

ND 

1 

ND 

1 

ND 

1  ND 

1 

ND 

TOTAL  VOC 

0 

0 

0 

0 

0 

TOTAL  PETROLEUM  HYDROCARBONS 

10 

LT 

10 

LT 

10 

LT 

10  LT 

10 

LT 

Collection  Date 

21 -Jan-94 

2 1 -Jan-94 

21 -Jan-94 

21 -Jan-94 

2Klarv94 

Extraction  Date 

25-Jan-94 

25-Jan-94 

25-Jan-94 

25-Jan-94 

25-Jarv94 

Analysis  Date 

29-Jan-94 

29-Jan-94 

29-Jan-94 

29-Jan-94 

29-Jan-94 

"Rotes:  " 

(1)  LT  -  less  than  detection  fimit;  ND  -  not  detected 

(2)  ft  bgs  -  feet  below  ground  surface 


29-Mar-94.HSEDVOC.WQ1 
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["SfieTD - “I  RRASEH  T~T 

Reid  Sample  ID  H1D0001A  Hi 

Site  Type  STRM 

Start  Depth  (ft  bgs) 

End  Depth  (ft  bgs)  0.5 

Media  CSE 

QCType _ _ _ 

SEMIVOLATILE  ORGANIC  COMPOUNDS  (ug/g) 

CHLORINATED  MONOCYCLIC  AROMATICS _ 

1 .3- Dichlorobenzene  0.042  LI 

1 .4- Dichlorobenzene  0.034  LT 

1 ,2-Dichlorobenzene  0.042  LT 

1  2,4-Trichlorobenzene  0.22  LT 

1  ^ 3-Trichlorobenzene  0.032  LT 

Hexachtorobenzene  0.08  LT 

NITROSAMINES _  _ 

N-Nitroso dimethyl  amine 0.46  LI 

N-Nitroso-Di-n- Propyl  amine  1 .1  LT 

N-Nitroso  diphenylamine  029  LT 

NrTROMONOCVCUC  AROMATICS _ _ 

Nitrobenzene  1-8  LI 

3- Nitrotoluene  0.34  LT 

2.6- Dinitrotoluene  0.32  LT 

2.4- Dinitrotoluene  1 A  LT 

PHENOLS _ _  _ 

Tfienol - 0.052  LI 

2-Chtorophenol  0.055  LT 

2-Methyl  Phenol  0.098  LT 

4- Methyl  Phenol  024  LT 

2-Nitrophenol  1 .1  LT 

2.4- Dimethylphenol  3  LT 

2.4- Dichlorophenol  0.065  LT 

p-Chbro-rrvcresol  (4-Chloro-3-methylphenol)  0.93  LT 

2.4.6- Trichbrophenol  0.061  LT 

2.4.5- Trichbrophenol  '  0.49  LT 

2.3.6- Trichtorophenol  0.62  LT 

2.4- Dinitrophenol  4.7  LT 

4-Nitrophenol  32  LT 

Methyl-4,6-Dinitrophenol  0.8  LT 

Dibenzofuran  0.38  LT 

Pentachlorophenol  0.76  LT 

PHOSPHOROUS  CONTAINING _ _ 

Dimethyl  methyl  phosphorate  RS 

Diisopropyl  methylphosphonate  NA 


PCB-1221 

PCB-1232 

PCB-1242 

PCB-1248 

PCB-1254 

PCB-1260 

PCB-1262 

PHTHALATES _ 

Dimethyl  Fntnaiate 
Diethyl  Phthalate 
Di-n-butyl  Phthalate 
Butyl  Benzyl  Phthalate 
Bis  (2-Ethyl  hexyl)  Phthalate 
Di-rvoctyl  Phthalate 

POLYNUCLEAR  AROMATICS 

Naphthalene  “ 

2-Methylnaphthatene 

2-ChbronaphthaJene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthrene 

Pyrene _ 


W5ET - 

XX)01A 

STRM 

0 

0.5 

CSE 

HHASE-2 

H1D0002A 

STRM 

0 

0.5 

CSE 

HHASE-3 

H1D0003A 

STRM 

0 

0.5 

CSE 

HHASt-4 

H1D0004A 

STRM 

0 

0.5 

CSE 

9400402 

Q1DD402A 

STRM 

0 

0.5 

CSE 

Dup  of  HHASE-4 

w 

0.034 

Tl 

LT 

- 57BT 

0.034 

T! — 
LT 

07)42 

0.034 

TT 

LT 

0.042 

0.034 

LT 

LT 

0.042 

0.034 

LI 

LT 

0.042 

LT 

0.042 

LT 

0.042 

LT 

0.042 

LT 

0.042 

LT 

022 

LT 

022 

LT 

022 

LT 

0.22 

LT 

022 

LT 

0.032 

LT 

0.032 

LT 

0.032 

LT 

0.032 

LT 

0.032 

LT 

0.08 

LT 

0.08 

LT 

0.08 

LT 

0.08 

LT 

0.08 

LT 

“T75™ 

1.1 

TT — 
LT 

0.46 

1.1 

LI 

LT 

o.X 

1.1 

LI 

LT 

“  0.46 

1.1 

Li 

LT 

0.46 

1.1 

LI 

LT 

029 

LT 

029 

LT 

029 

LT 

0.29 

LT 

029 

LT 

— TT 
0.34 

LT 

LT 

is 

0.34 

LI 

LT 

iX 

0.34 

Li 

LT 

iil 

0.34 

LI 

LT 

1.8 

0.34 

LI 

LT 

0.32 

LT 

0.32 

LT 

0.32 

LT 

0.32 

LT 

0.32 

LT 

1.4 

LT 

1.4 

LT 

1.4 

LT 

1.4 

LT 

1.4 

LT 

o.o52” 

0.055 

LI 

LT 

07552™ 

0.055 

LI 

LT 

”  0.652” 

0.055 

LI 

LT 

“”  6.(552” 

0.055 

LI 

LT 

0.052 

0.055 

LI 

LT 

0.098 

LT 

0.098 

LT 

0.098 

LT 

0.098 

LT 

0.098 

LT 

o 

LT 

024 

LT 

024 

LT 

0.24 

LT 

024 

LT 

1.1 

LT 

1.1 

LT 

1.1 

LT 

1.1 

LT 

1.1 

LT 

3 

LT 

3 

LT 

3 

LT 

3 

LT 

3 

LT 

0.065 

LT 

0.065 

LT 

0.065 

LT 

0.065 

LT 

0.065 

LT 

0.93 

LT 

0.93 

LT 

0.93 

LT 

0.93 

LT 

0.93 

LT 

0.061 

LT 

0.061 

LT 

0.061 

LT 

0.061 

LT 

0.061 

LT 

0.49 

LT 

0.49 

LT 

0.49 

LT 

0.49 

LT 

0.49 

LT 

0.62 

LT 

0.62 

LT 

0.62 

LT 

0.62 

LT 

0.62 

LT 

4.7 

LT 

4.7 

LT 

4.7 

LT 

4.7 

LT 

4.7 

LT 

3.3 

LT 

3.3 

LT 

32 

LT 

32 

LT 

32 

LT 

0.8 

LT 

0.8 

LT 

0.8 

LT 

0.8 

LT 

0.8 

LT 

0.38 

LT 

0.38 

LT 

0.38 

LT 

0.38 

LT 

0.38 

LT 

0.76 

LT 

0.76 

LT 

0.76 

LT 

0.76 

LT 

0.76 

LT 

- NA 

NA 

NA 

NA 

NA 

™NA  “ 
NA 

NA 

NA 

■"7532" 

0.32 

TT” 

ND 

- 03T 

0.32 

TT - 

ND 

0.32 

TT 

ND 

_ 

0.32 

LI 

ND 

0752™ 

0.32 

TT 

ND 

0.32 

ND 

0.32 

ND 

0.32 

ND 

0.32 

ND 

0.32 

ND 

022 

ND 

022 

ND 

0.32 

ND 

0.32 

ND 

0.32 

ND 

022 

ND 

0.32 

ND 

0.32 

ND 

0.32 

ND 

0.32 

ND 

0.32 

ND 

0.32 

ND 

0.32 

ND 

0.32 

ND 

0.32 

ND 

0.79 

LT 

0.79 

LT 

0.79 

LT 

0.79 

LT 

0.79 

LT 

62 

LT 

6.3 

LT 

62 

LT 

6.3 

LT 

62 

LT 

1  1 

0.063 

024 

LI 

LT 

r‘  07553“ 

024 

LI 

LT 

u— “  07353" 

024 

Li 

LT 

07353" 

024 

LI 

LT 

0.068 

024 

LI 

LT 

5.5 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

1.8 

LT 

1.8 

LT 

1.8 

LT 

1.8 

LT 

1.8 

LT 

0.48 

LT 

0.48 

LT 

0.48 

LT 

0.48 

LT 

0.48 

LT 

023 

LT 

023 

LT 

023 

LT 

0.23 

LT 

023 

LT 

0.74 

0.032 

LT 

LT 

07T" 

0.032 

L! 

LT 

073™ 

0.032 

LI 

LT 

”  573™ 

0.032 

LT 

LT 

0.74 

0.032 

TT™ 

LT 

024 

LT 

024 

LT 

024 

LT 

024 

LT 

024 

LT 

0.033 

LT 

0.033 

LT 

0.033 

LT 

0.033 

LT 

0.033 

LT 

0.041 

LT 

0.041 

LT 

0.041 

LT 

0.041 

LT 

0.041 

LT 

0.065 

LT 

0.065 

LT 

0.065 

LT 

0.065 

LT 

0.065 

LT 

0.032 

LT 

0.032 

LT 

0.032 

LT 

0.032 

LT 

0.032 

LT 

0.71 

LT 

0.71 

LT 

0.71 

LT 

0.71 

LT 

0.71 

LT 

0.09 

0.032 

LT 

0.032 

LT 

0.062 

0.032 

LT 

0.083 

LT 

0.083 

LT 

0.083 

LT 

0.083 

LT 

0.083 

LT 
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TABLE  HHA-9:  SemlvotatHe  Organic  Compounds  in  Sediment  from  the  HHA 
Fort  Georg#  G.  Meade,  Maryland 
Age  2  of  2 


Bid - 

— HHA SET 

‘HHASET- 

WASL4 

— HHA5E-4' 

9400402 

Held  Sample  ID 

H1D0001A 

H1D0002A 

H1D0003A 

H1D0004A 

Q1DD402A 

Site  Type' 

STRM 

STRM 

STRM 

STRM 

STRM 

Start  Depth  (ft  bgs) 

End  Depth  (ft  bgs) 

0 

05 

0 

05 

0 

05 

0 

05 

0 

05 

Media 

CSE 

CSE 

CSE 

CSE 

CSE 

QCType 

Dup.  of  HHASE-4  | 

POLYNUCLEAR  AROMATICS 

Benzo  (a)  Anthracene 

- mr 

TT 

0541 

LI - 

jmv 

LT 

0541 

LT 

0.041 

LT 

Chrysene 

0.032 

LT 

0.032 

LT 

0.032 

LT 

0.032 

LT 

0.032 

LT 

Benzo  (b)  Fluoranthene 

051 

LT 

051 

LT 

0.31 

LT 

051 

LT 

051 

LT 

Benzo  (k)  Fluoranthene 

0.13 

LT 

0.13 

LT 

0.13 

LT 

0.13 

LT 

0.13 

LT 

Benzo  (a)  Pyrene 

1 5 

LT 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

lndeno(1,2,3,cd)  Pyrene 

2.4 

LT 

2.4 

LT 

2.4 

LT 

2.4 

LT 

2.4 

LT 

Dibenzo  (a,h)  Anthracene 

051 

LT 

0.31 

LT 

0.31 

LT 

051 

LT 

051 

LT 

Benzo  (ghi)  Perylene 

0.18 

LT 

0.18 

LT 

0.18 

LT 

0.18 

LT 

0.18 

LT 

PESTICIDES 

Alpha- bHC 

15 

LI 

15 

LI 

1.3" 

LI 

1 5“ 

TT 

15 

LI 

Beta-BHC 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

Atrazhe 

0.065 

LT 

0.065 

LT 

0.065 

LT 

0.065 

LT 

0.065 

LT 

Lindane  (g-BHC) 

Delta- BHC 

0.1 

051 

LT 

LT 

0.1 

051 

LT 

LT 

0.1 

051 

LT 

LT 

0.1 

051 

LT 

LT 

0.1 

051 

LT 

LT 

Heptachlor 

054 

LT 

054 

LT 

054 

LT 

054 

LT 

054 

LT 

Bromadl 

NA 

NA 

NA 

NA 

NA 

Malathion 

0.18 

LT 

0.18 

LT 

0.18 

LT 

0.18 

LT 

0.18 

LT 

Parathion 

1.7 

LT 

1.7 

LT 

1.7 

LT 

1.7 

LT 

1.7 

LT 

Aldrin 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

Supona 

0.92 

LT 

0.92 

LT 

0.92 

LT 

0.92 

LT 

0.92 

LT 

Isodrin 

0.48 

LT 

0.48 

LT 

0.48 

LT 

0.48 

LT 

0.48 

LT 

Hpnrarhlnr  Frvwirio 

0.48 

LT 

0.48 

LT 

0.48 

LT 

0.48 

LT 

0.48 

LT 

Chlordane 

0.68 

LT 

0.68 

LT 

0.68 

LT 

0.68 

LT 

0.68 

LT 

Vapona 

0.068 

LT 

0.068 

LT 

0.068 

LT 

0.068 

LT 

0.068 

LT 

Endosuffan  1 

0.4 

LT 

0.4 

LT 

0.4 

LT 

0.4 

LT 

0.4 

LT 

4.4DDE 

0.068 

LT 

0.068 

LT 

0.068 

LT 

0.068 

LT 

0.068 

LT 

Dieldrin 

0.079 

LT 

0.079 

LT 

0.079 

LT 

0.079 

LT 

0.079 

LT 

Endrin  Aldehyde 

1.8 

LT 

1.8 

LT 

1.8 

LT 

1.8 

LT 

1.8 

LT 

Endrine 

15 

LT 

15 

LT 

1.3 

LT 

15 

LT 

15 

LT 

44-DDD 

0.064 

LT 

0.064 

LT 

0.064 

LT 

0.064 

LT 

0.064 

LT 

Bpsutfan  II 

2.4 

LT 

2.4 

LT 

2.4 

LT 

2.4 

LT 

2.4 

LT 

Bdot 

0.1 

LT 

0.1 

LT 

0.1 

LT 

0.1 

LT 

0.1 

LT 

Endosuffan  Sulfate 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

Methoxychlor 

056 

LT 

056 

LT 

056 

LT 

0.26 

LT 

056 

LT 

Mirex 

0.14 

LT 

0.14 

LT 

0.14 

LT 

0.14 

LT 

0.14 

LT 

Endrine  Ketone 

058 

ND 

058 

ND 

058 

ND 

0.28 

ND 

058 

ND 

Toxaphene 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

SULFUR  CONTAINING 

p-cnioropnenyimetnyt  buiroxrae  — —  - 

U.32 

LI 

U52 

LI 

0.32 

Ll 

0.32 

TT 

0.32 

Ll 

p-Chiorophenylmethyl  Sulfide 

0.097 

LT 

0.097 

LT 

0.097 

LT 

0.097 

LT 

0.097 

LT 

4-Chtorophenylmethyl  Sulfone 

OTHER 

0.066 

LT 

0.066 

LT 

0.066 

LT 

0.066 

LT 

0.066 

LT 

1 ,4-Oxathaine  ( 1  hioxane) 

0.075 

LI 

0.075 

LI 

0.075 

Li 

o.67£r 

TT 

0.075 

Ll 

Bis  (2-Chloroethyl)  Ether 

0.36 

LT 

056 

LT 

0.36 

LT 

0.36 

LT 

0.36 

LT 

Dicydopentadiene 

0.57 

LT 

0.57 

LT 

0.57 

LT 

0.57 

LT 

0.57 

LT 

Benzyl  Alcohol 

Bis  (2-Chbroisopropyl)  Ether 

0.032 

0.44 

LT 

LT 

0.032 

0.44 

LT 

LT 

0.032 

0.44 

LT 

LT 

0.032 

0.44 

LT 

LT 

0.032 

0.44 

LT 

LT 

Dithiane 

0.065 

LT 

0.065 

LT 

0.065 

LT 

0.065 

LT 

0.065 

LT 

HexacNoroethane 

1.8 

LT 

1.8 

LT 

1.8 

LT 

1.8 

LT 

1.8 

LT 

Dibromochloropropane 

0.071 

LT 

0.071 

LT 

0.071 

LT 

0.071 

LT 

0.071 

LT 

Isophorone 

059 

LT 

059 

LT 

0.39 

LT 

0.39 

LT 

059 

LT 

Bis  (2-Chioroethoxy)  Methane 

0.19 

LT 

0.19 

LT 

0.19 

LT 

0.19 

LT 

0.19 

LT 

Benzole  Acid 

3.1 

ND 

3.1 

ND 

3.1 

ND 

3.1 

ND 

3.1 

ND 

4-Chioroaniline 

0.63 

ND 

0.63 

ND 

0.63 

ND 

0.63 

ND 

0.63 

to 

Hexachlorobutadiene 

0.97 

LT 

0.97 

LT 

0.97 

LT 

0.97 

LT 

0.97 

LT 

2-Nitroniline 

3.1 

ND 

3.1 

ND 

3.1 

ND 

3.1 

ND 

3.1 

ND 

3-NitroanBine 

3 

LT 

3 

LT 

3 

LT 

3 

LT 

3 

LT 

4-Nitroaniline 

3.1 

ND 

3.1 

ND 

3.1 

ND 

3.1 

ND 

3.1 

ND 

4-Chiorophenyl  Phenyl  Ether 

0.17 

LT 

0.17 

LT 

0.17 

LT 

0.17 

LT 

0.17 

LT 

1 ,2-Diphenyl  Hydrazine 

0.52 

LT 

052 

LT 

0.52 

LT 

0.52 

LT 

052 

LT 

2,6-Dinitroaniline 

057 

LT 

0.57 

LT 

057 

LT 

0.57 

LT 

057 

LT 

4-Bromophenyl  Phenyl  Ether 

0.041 

LT 

0.041 

LT 

0.041 

LT 

0.041 

LT 

0.041 

LT 

3,5-Dinitroaniline 

1.6 

LT 

1.6 

LT 

1.6 

LT 

1.6 

LT 

1.6 

LT 

Hexachlorocydopentadiene 

0.52 

LT 

052 

LT 

052 

LT 

0.52 

LT 

052 

LT 

3,3-Dichlorobenzidine 

1.6 

LT 

15 

LT 

1.6 

LT 

15 

LT 

15 

LT 

TOTAL  SVOC 

5.6 

0 

0 

0.062 

0 

Collection  Date 

2l -Jan-94 

21 -Jan-94 

£l-Jan-94 

21 -Jan-94 

21 -Jan-94 

inaction  Dale 

26-Jan-94 

26-Jan-94 

26- Jan-94 

26-Jan-94 

26- Jan-94 

i^wsisDate 

03- Feb-94 

OTFeb-94 

03-Feb-94 

03 -Feb-94 

03-Feb-94 

(1 )  LT  -  less  than  detection  limit;  ND  -  not  detected 

(2)  ft  bgs  -  feet  below  ground  surface 
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Appendix  K: 


Inactive  Landfill  #2  Analytical  Results 


Note:  The  term  "LT"  indicates  that  a  certified  analyte  is  not  detected.  The  term 
"ND"  is  used  for  analytes  that  are  added  to  certified  methods  but  have  not 
gone  through  the  certification  process.  The  term  "LT"  is  followed  by  the 
certified  reporting  limit,  it  does  not  signify  that  a  compound  was  actually 
detected  but  not  included  because  results  were  below  the  Contract  Required 
Detection  Limit. 


Appendix  K: 

Table  IL2-1: 


Inactive  Landfill  #2  Analytical  Results 

Field  Screening  and  Metals  Data  for  Ground  Water  from  the  IL2 


Forge  George  G.  Meade,  Maryland 
Page  1  of  2 _ 
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TOTES - - - - - 1 - “ 

(1)  =  Heavy  Metals  indude  SbfAspBe,Cd,Cr(PbIHg,Ni,Se,Ag;  LT=  Less  than  detection  limits;  ND=  Not  detected 

(2)  Depth  based  on  total  depth  measurement  assuming  a  10-ft  screen  and  a  2.5-ft  stick-up  (no  well  log  available) 


TABLE  IL2-1 :  Field  Screening  and  Metals  Data  for  Ground  Water  from  the  IL2 
Forge  George  G.  Meade,  Maryland 
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TTOTE3: - - - 

(1)  =  Heavy  Metals  indude  Sb.As.Be.Cd.Cr.Pb.Hg.Ni.Se.Ag;  LT=  Less  than  detection  limits;  ND=  Not  detected 

(2)  Depth  based  on  total  depth  measurement  assuming  a  10-ft  screen  and  a  2.5-ft  stick-up  (no  well  log  available) 


Appendix  L: 


Ordnance  Demolition  Area  Analytical  Results 


Table  ODA-1 
Table  ODA-2 
Table  ODA-3 
Table  ODA-4 
Table  ODA-5 
Table  ODA-6 


Explosives  Data  for  Soil  from  the  ODA 
Metals  Data  for  Soil  from  the  ODA 

Field  Screening  and  Metals  Data  for  Ground  Water  from  the  ODA 
Explosives  Data  for  Ground  Water  from  the  ODA 
Volatile  Organic  Compounds  in  Ground  Water  from  the  ODA 
Semivolatile  Organic  Compounds  in  Ground  Water  from  the  ODA 


Note:  The  term  "LT"  indicates  that  a  certified  analyte  is  not  detected.  The  term 
"ND"  is  used  for  analytes  that  are  added  to  certified  methods  but  have  not 
gone  through  the  certification  process.  The  term  "LT"  is  followed  by  the 
certified  reporting  limit,  it  does  not  signify  that  a  compound  was  actually 
detected  but  not  included  because  results  were  below  the  Contract  Required 
Detection  Limit. 


TABLE  ODA-1 :  Explosives  Data  for  Soil  from  the  ODA 
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TABLE  ODA-1:  Explosives  Data  for  Soil  from  the  ODA 
Fort  George  G.  Meade,  Maryland 
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NOTES: 

(1)  LT=  Less  than  detection  limits 
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( 1 )  LT  as  Less  than  detection  limits 

(2)  Heavy  metals  indude  SBfAs,BetCd,Cr,PbfHg,Ni1Se,Ag 
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TABLE  ODA-5:  Volatile  Organic  Compounds  In  Ground  Water  foim  the  ODA 
Fort  George  G.  Meade,  Maryland 
Page  1  of  1 


Sample  Location  Identification 

ODAMW-1 

ODAMW-2 

ODAMW-3 

93QC-154 

93QC-254 

Reid  Sample  ID 

OIMOOOI 

01M0002 

O1M0003 

Q1XF154Y 

Q1XR254Y 

Site  Type 

WELL 

WELL 

WELL 

FBLK 

RNSW 

Screen  Start  Depth  (ft  bgs) 

Screen  End  Depth  (ft  bgs) 

3.5 

13.5 

4 

14 

5 

15 

- 

- 

Media 

CGW 

CGW 

CGW 

CGW 

CGW 

Total/Dissolved 

Total 

Total 

Total 

Total 

Total 

QCTvoe 

Reid  Blank 

Rinse  Water 

VOLATILE  ORGANIC  COMPOUNDS  (ug/L) 

AROMATICS 

benzene 

1 

TT 

1 

TT 

1 

TT 

1 

TT 

1 

TT 

Toluene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Chlorobenzene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Ethylbenzene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,3-Dimethyl  benzene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Xylenes 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

Dichlorobenzene,  Nonspecific 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

Styrene 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

HALOGENATED  ORGANICS 

Chbromethane 

1.2 

LT 

1.2 

LT 

1.2 

LT 

1 

LT 

1 

LT 

Bromome  thane 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

Vinyl  Chloride 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

Chbroethane 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

Methylene  Chloride 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1,1-Dichbroethene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1,1-Dichloroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,2-Dbhbroethylenes 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

Chloroform 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,2-Dbhbroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1,1,1-Trichloroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Carbon  Tetrachloride 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Bromodbhbromethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,2-Dichbropropane 

1 

LT 

1 

LT 

1 

LT 

8 

7 

Trichbroethene 

1 

LT 

1 

LT 

2.6 

1 

LT 

1 

LT 

1 ,3-Dichbropropane 

4.8 

LT 

4.8 

LT 

4.8 

LT 

5 

LT 

5 

LT 

Dibromochbromethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 , 1 ,2-T  richloroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

2-Chbroethylvinyl  Ether 

3.5 

LT 

3.5 

LT 

3.5 

LT 

4 

LT 

4 

LT 

Bromofonm 

11 

LT 

11 

LT 

11 

LT 

11 

LT 

11 

LT 

1 ,1 ,2,2-Tetrachloroethane 

1.5 

LT 

1.5 

LT 

1.5 

LT 

2 

LT 

2 

LT 

Tetrachforoethene 

5.6 

4.5 

10 

1 

LT 

1 

LT 

1,3-Dichbrobenzene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Carbon  Disulfide 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

Cis-1 ,3-Dichbropropene 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

Trans-1 ,3-Dichloropropene 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

WATER  SOLUBLE 

Acetone 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

2-Butanone 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

4-MethyF2-Pentanone 

1.4 

LT 

1.4 

LT 

1.4 

LT 

1 

LT 

1 

LT 

2-Hexanone 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

OTHER 

Acrylonitrile 

Trichbrofluoromethane 

8.4 

1 

LT 

LT 

8.4 

1 

LT 

LT 

8.4 

1 

LT 

LT 

8 

1 

IT 

LT 

8 

1 

IT 

LT 

Vinyl  Acetate 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

TOTAL  VOC 

6 

5 

13 

8 

7 

Collection  Date: 

26-Feb-93 

24- Feb-93 

26-Feb-93 

26-Feb-93 

26- Feb-93 

Extraction  DatB: 

07-Mar-93 

07-Mar-93 

07-Mar-93 

15-Mar-93 

15-Mar-93 

Analysis  Date: 

07-Mar-93 

07-Mar-93 

07-Mar-93 

16-Mar-93 

16-Mar-93 

(1)  LT=  Less  than  detection  limits;  ND=  Not  detected 


04-Apr-94,ODAVOA1  WQ1 


TABLE  ODA-6:  Semivolatile  Organic  Compounds  in  Ground  Water  from  the  ODA 
Fort  George  G.  Meade,  Maryland 


Sample  Location  IU 

Reid  Sample  ID 

Site  Type 

Screen  Start  Depth  (ft  bgs) 

Screen  End  Depth  (ft  bgs) 

Media 

Total/Dissolved 

QC  Type 

ODAMWH - 

01M0001 

WELL 

3.5 

13.5 
CGW 

OUAMW3 - 

01M0002 

WELL 

4 

14 

CGW 

0UAMW3 - 

01M0003 

WELL 

5 

15 

CGW 

931XM53 

Q1XF154Y 

FBLK 

CGW 

Total 

Field  Blank 

StMIVOLATILfc  UHljANIU  (JUMPUUNUS  (lig/L) 

CHLORONATED  MONOCYCLIC  AROMATICS 

1 .3- LHcnioroDenzene 

1 .4- Dichlorobenzene 

1  ,2-Dichlorobenzene 

1  2,  4-Trichlorobenzene 

1 ,2,3-T  richlorobenzene 

Hexachlorobenzene 

NITROSAMINES 

- 3.4  LI 

15  LT 
12  LT 
2.4  LT 
5.8  LT 
12  LT 

3.4  LI ' 

1.5  LT 
12  LT 
2.4  LT 
5.8  LT 
12  LT 

3.4  LI 

1.5  LT 
1.2  LT 
2.4  LT 
5.8  LT 

12  LT 

3  LI 

2  LT 

1  LT 

2  LT 

6  LT 

12  LT 

N-Nitroso  Uimethyiamme 

N-Nitroso  Di-N-  Propylamine 

N-Nitroso  Diphenylamine 

NfTROMONOCYCLIC  AROMATICS 

- 5.7TT 

6.8  LT 
3.7  LT 

9.7  LI 

6.8  LT 
3.7  LT 

9.7  LI 

6.8  LT 
3.7  LT 

10  LI 

7  LT 

4  LT 

Nitrobenzene 

3-Nitro  toluene 

2,6-Dinitrotoiuene 

2,4-Dinitrotoluene 

PHENOLS 

- 37  L  r 

2.9  LT 

6.7  LT 

5.8  LT 

“  3.7  TT 

2.9  LT 

6.7  LT 

5.8  LT 

3.7  Lt 
2.9  LT 

6.7  LT 

5.8  LT 

4  LI 

3  LT 

7  LT 

6  LT 

Phenol 

2-Ch  lorophenol 

2-Methylphenol 

4-Methylphenof 

2-Nitrophenol 

2.4- Dimethylphenol 

2.4- Dichlorophenol 

4-Chtoro-3-Cresol 

2,4 ,6-Trich  lorophenol 

2.4 .5- Trich  lorophenol 

2.3.6- Trichlorophenol 

2.4- Qnitrophenol 

4-Nitrophenol 

Dibenzofuran 

4.6- Dinitro-2-Cresol 

Pen  tach  lorophenol 

PCBs 

”  22  LT 

2.8  LT 
3.6  LT 
2.8  LT 
8  2  LT 

4.4  LT 

8.4  LT 

8.5  LT 

3.6  LT 
2.8  LT 

1.7  LT 
180  LT 

96  LT 

5.1  LT 
50  ND 

9.1  LT 

”  T2“TT 

2.8  LT 
3.6  LT 
2.8  LT 
82  LT 

4.4  LT 

8.4  LT 

8.5  LT 

3.6  LT 
2.8  LT 

1.7  LT 
180  LT 
96  LT 

5.1  LT 
50  ND 

9.1  LT 

2.2  LI 
2.8  LT 
3.6  LT 
2.8  LT 

8.2  LT 

4.4  LT 

8.4  LT 

8.5  LT 

3.6  LT 
2.8  LT 

1.7  LT 
180  LT 

96  LT 

5.1  LT 
50  ND 

9.1  LT 

2  LI 

3  LT 

4  LT 

3  LT 

8  LT 

4  LT 

8  LT 

9  LT 

4  LT 

3  LT 

1.7  LT 
180  LT 
96  LT 

5  LT 
50  ND 

9  LT 

PUB  T0T5 - 

PCB1221 

PCB1232 

PCB1242 

PCB1248 

PCB12S4 

PCS  1260 

PESTICIDES 

- g.f  NU 

72  ND 
9.9  ND 
52  ND 
38  ND 
33  ND 
13  ND 

9.1  NU 
72  ND 
9.9  ND 
52  ND 
38  ND 
33  ND 
13  ND 

~  3.1  ND 

7.2  ND 
9.9  ND 

5.2  ND 
38  ND 
33  ND 
13  ND 

9  NU 
7  ND 
10  ND 
5  ND 
38  ND 
33  ND 
13  ND 

Aipha-uenzenenexacnonae 

Beta-Benzenehexachbnde 

Atrazine 

Lindane 

Delta-Benzenehexachloride 

Heptachlor 

Bromadl 

MaJathion 

Parathon 

Aldrin 

Supona 

Isodrin 

Heptachlor  Epoxide 

Chlordane 

Vapona 

Endosulfan  1 

2,2-Bis  (Para-Chbrophenyl)-1 ,1-Dichloroethene 

Dieldrin 

Endrin  Aldehyde 

Endrin 

2,2-Bis  (Para-Chlorophenyl)-1 ,1-Dichloroe  thane 
Endosulfan  II 

2,2-Bis  (Para-Chk>rophenyl)-1 ,1 ,1  -Trichloroethane 
Endosulfan  Sulfate 

Methoxychlor 

Mrex 

Endrin  Ketone 

Toxaphene 

5.3  Li 

17  LT 

5.9  LT 
72  LT 

3  ND 
38  LT 

2.9  LT 
21  LT 
37  LT 

13  LT 
19  LT 
7.8  LT 
28  LT 
37  ND 
8  5  LT 

23  LT 

14  LT 
26  LT 

5  LT 

18  LT 
18  LT 
42  LT 
18  LT 
50  LT 
11  LT 

24  LT 

6  ND 
17  ND 

5.3  LI 

17  LT 

5.9  LT 
72  LT 

3  ND 
38  LT 

2.9  LT 
21  LT 
37  LT 

13  LT 
19  LT 
7.8  LT 
28  LT 
37  ND 
8.5  LT 

23  LT 

14  LT 
26  LT 

5  LT 

18  LT 
18  LT 
42  LT 
18  LT 
50  LT 
11  LT 

24  LT 

6  ND 
17  ND 

5.3  LI 

17  LT 

5.9  LT 
7.2  LT 

3  ND 
38  LT 

2.9  LT 
21  LT 
37  LT 

13  LT 
19  LT 

7.8  LT 
28  LT 
37  ND 
8.5  LT 

23  LT 

14  LT 
26  LT 

5  LT 

18  LT 
18  LT 
42  LT 
18  LT 
50  LT 
11  LT 

24  LT 

6  ND 
17  ND 

5  □ 

17  LT 

6  LT 

7  LT 

3  ND 

38  LT 

3  LT 
21  LT 
37  LT 

13  LT 
19  LT 

8  LT 
28  LT 
37  ND 

9  LT 

23  LT 

14  LT 
26  LT 

5  LT 

18  LT 
18  LT 
42  LT 
18  LT 
50  LT 
11  LT 

24  LT 

6  ND 
17  ND 

TABLE  ODA-6:  Semivolatile  Organic  Compounds  in  Ground  Water  from  the  ODA 
Fort  George  G.  Meade,  Maryland 


Sample  Location  ID 

. ’OD'AMWT 

ODAMW-2' 

OUAMW-3 

930C-13T 

Field  Sample  ID 

OIMOOOI 

01M0002 

01M0003 

Q1XF154Y 

Site  Type 

well 

WELL 

WELL 

FBLK 

Screen  Start  Depth  (ft  bgs) 

3.5 

4 

5 

- 

Screen  End  Depth  (ft  bgs) 

13.5 

14 

15 

- 

Media 

CGW 

CGW 

CGW 

CGW 

Total/Dissolved 

'  Total 

QCType 

Field  Blank 

PHOSPHOROUS  CONTAINING 

Dimethylmethyl  Phosphate 

m 

LT 

|  130  Lt 

LT 

T 3(T 

LT 

□isopropyl methyl  Phosphonate 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

PHTHALATES 

Dimethyl  PhthaJate  "  — 

22 

t r 

22 

T r 

2.2 

TT 

2 

TT 

Diethyl  PhthaJate 

5.9 

LT 

5.9 

LT 

5.9 

LT 

6 

LT 

DFN-Butyl  PhthaJate 

33 

LT 

33 

LT 

33 

LT 

33 

LT 

Butylbenzyl  PhthaJate 

28 

LT 

28 

LT 

28 

LT 

28 

LT 

Bis  (2-Ethyihexyl)  PhthaJate 

7.7 

LT 

7.7 

LT 

7.7 

LT 

8 

LT 

Di-N*Octyl  PhthaJate 

1.5 

LT 

1.5 

LT 

1.5 

LT 

2 

LT 

POLYNUCLEAR  AROMATICS 

Naphthalene  “ 

6.5 

TT 

0.5 

LI 

0.5 

LI 

1 

LI 

2-MethylnaphthaJene 

1.3 

LT 

1.3 

LT 

1.3 

LT 

1 

LT 

2-Ch  bronaphthalene 

2.6 

LT 

2.6 

LT 

2.6 

LT 

3 

LT 

Acenaphthylene 

5.1 

LT 

5.1 

LT 

5.1 

LT 

5 

LT 

Aoenaphthene 

5.8 

LT 

5.8 

LT 

5.8 

LT 

6 

LT 

Ruorene 

9  2 

LT 

92 

LT 

92 

LT 

9 

LT 

Phenanthrene 

9.9 

LT 

9.9 

LT 

9.9 

LT 

10 

LT 

Anthracene 

52 

LT 

52 

LT 

5.2 

LT 

5 

LT 

Ruoranthene 

24 

LT 

24 

LT 

24 

LT 

24 

LT 

Pyrene 

17 

LT 

17 

LT 

17 

LT 

17 

LT 

Benzo  [A]  Anthracene 

9.8 

ND 

9.8 

ND 

9.8 

ND 

10 

ND 

Chrysene 

7.4 

LT 

7.4 

LT 

7.4 

LT 

7 

LT 

Benzo  [B]  Fluoranthene 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

Benzo  K]  Fluoranthene 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

Benzo  [A]  Pyrene 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

Indeno  fl  2,3-C.D]  Pyrene 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

Dibenz  [A,H]  Anthracene 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

Benzo  [G.H.I]  Perylene 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

SULFUR  CONTAINING 

4-Chlo  no  phenyl  methyl  Sulfoxide 

15 

TT 

15 

t r 

15 

TT 

15 

TT 

4-Chbrophenyi methyl  Sulfide 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

4-Chlorophenylmethyl  Sulfone 

53 

LT 

5.3 

LT 

5.3 

LT 

5 

LT 

OTHER 

1  ,4*<Jxathiane 

. . 27' 

TT 

. 27 

TT 

. 27' 

TT 

27 

TT 

Bis  (2-Chloroethyf)  Ether 

0.68 

LT 

0.68 

LT 

0.68 

LT 

i 

LT 

Dicydopentadiene 

5.5 

LT 

5.5 

LT 

5.5 

LT 

6 

LT 

Benzyl  Alcohol 

Bis  (2-Chloroisopropyl)  Ether 

4 

5 

LT 

LT 

4 

5 

LT 

LT 

4 

5 

LT 

LT 

4 

5 

LT 

LT 

Dithiane 

3.3 

LT 

3.3 

LT 

3.3 

LT 

3 

LT 

Hexachloroethane 

8.3 

LT 

8.3 

LT 

8.3 

LT 

8 

LT 

Dibromochloro  pro  pane 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

Isophorone 

2.4 

LT 

2.4 

LT 

2.4 

LT 

2 

LT 

Bis  (2-Chloroethoxy)  Methane 

6.8 

LT 

6.8 

LT 

6.8 

LT 

7 

LT 

Benzoic  Acid 

3.1 

ND 

3.1 

ND 

3.1 

ND 

3 

ND 

4-Chloroaniline 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

Hexachlorocydopentadiene 

54 

LT 

54 

LT 

54 

LT 

54 

LT 

2-Nitroaniline 

31 

ND 

31 

ND 

31 

ND 

31 

ND 

3-Nitroaniline 

15 

LT 

15 

LT 

15 

LT 

15 

LT 

4-Chlorophenyi phenyl  Ether 

23 

LT 

23 

LT 

23 

LT 

23 

LT 

4-Nitroaniline 

31 

ND 

31 

ND 

31 

ND 

31 

ND 

1  2-Diphenylhydrazine 

13 

LT 

13 

LT 

13 

LT 

13 

LT 

2,6-Dinitroaniline 

8.8 

LT 

8.8 

LT 

8.8 

LT 

9 

LT 

4-Bromophenyiphenyl  Ether 

22 

LT 

22 

LT 

22 

LT 

22 

LT 

3,5-Din  itroaniline 

21 

LT 

21 

LT 

21 

LT 

21 

LT 

Hexachlorobutadiene 

8.7 

LT 

8.7 

LT 

8.7 

LT 

9 

LT 

3^-Dichlorobenzidine 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

TOTAL SVOC 

0 

0 

0 

0 

uo  lection  Date:  “ 

kJ4-het>y3 

Zb-heD-bW 

ift>-het>-y3 

Extraction  Date: 

07-Mar-93 

07-Mar-93 

07-Mar-93 

07-Mar-93 

Analysis  Date: 

07- Mar-93 

07-Mar-93 

07- Mar-93 

07-Mar-93 

(1)  LT=  Less  than  detection  limits;  ND=  Not  detected 


04-Apf-94,OOASVOA1  .WQ2 


Appendix  M: 


Soldiers  Lake  Analytical  Results 


Table  SL-1:  Metals  in  Surface  Water  from  Soldiers  Lake 
Table  SL-2:  Pesticides  in  Surface  Water  from  Soldiers  Lake 


Note:  The  term  "LT"  indicates  that  a  certified  analyte  is  not  detected.  The  term 
"ND"  is  used  for  analytes  that  are  added  to  certified  methods  but  have  not 
gone  through  the  certification  process.  The  term  "LT"  is  followed  by  the 
certified  reporting  limit,  it  does  not  signify  that  a  compound  was  actually 
detected  but  not  included  because  results  were  below  the  Contract  Required 
Detection  Limit. 


TABLE  SL-1 :  Metals  in  Surface  Water  from  Soldiers  Lake 
Fort  George  G.  Meade,  Maryland 
Page  1  of  1 


"SteiD - 

SlSW-T 

— SE5WT 

94QG455 

Field  Sample  ID 

S1K0001Y 

S1K0002Y 

Q1KD455Y 

Site  Type 

LAKE 

LAKE 

LAKE 

Start  Depth  (ft) 

0 

0 

0 

End  Depth  (ft) 

0.5 

0.5 

0.5 

Mecia 

CSW 

CSW 

CSW 

Total/Dissolved 

Total 

Total 

Total 

QCTvoe 

Duo.  of  SLSW-2 

METALS  (ug/L) 

Aluminum 

119 

143 

152 

Antimony 

60 

LT 

60 

LT 

60  LT 

Arsenic 

2.35 

LT 

2.35 

LT 

2.35  LT 

Barium 

68 

58.1 

58.5 

Beryllium 

1.12 

LT 

1.12 

LT 

1.12  LT 

Boron 

230 

LT 

230 

LT 

230  LT 

Cadmium 

6.78 

LT 

6.78 

LT 

6.78  LT 

Calcium 

22800 

19600 

19200 

Chromium 

16.8 

LT 

16.8 

LT 

16.8  LT 

Cobalt 

25 

LT 

25 

LT 

25  LT 

Copper 

18.8 

LT 

18.8 

LT 

18.8  LT 

Iron 

502 

498 

501 

Lead 

4.47 

LT 

4.47 

LT 

4.47  LT 

Magnesium 

5150 

4360 

4330 

Manganese 

120 

114 

112 

Mercury 

0.1 

LT 

0.1 

LT 

0.1  LT 

Molybdenum 

52.7 

LT 

52.7 

LT 

52.7  LT 

Nickel 

32.1 

LT 

32.1 

LT 

32.1  LT 

Potassium 

3610 

3320 

2560 

Selenium 

2.53 

LT 

2.53 

LT 

2.53  LT 

Silver 

10 

LT 

10 

LT 

10  LT 

Sodium 

93000 

44900 

43300 

Tellurium 

118 

LT 

118 

LT 

118  LT 

Thallium 

125 

LT 

125 

LT 

125  LT 

Tm 

59.9 

LT 

59.9 

LT 

59.9  LT 

Vanadium 

27.6 

LT 

27.6 

LT 

27.6  LT 

Zinc 

32.9 

25.9 

29 

HEAVY  METALS 

0 

0 

0 

TOTA^  METALS 

125.402 

73.019 

70.243 

Collection  Date 

19Jan-94 

18-Jan-94 

18-Jan-94 

Extraction  Date 

13-Feb-94 

13-Feb-94 

13-Feb-94 

Analysis  Date 

13-Feb-94 

13-Feb-94 

13-Feb-94 

Tvlotes: 

(1)  LT  -  less  than  detection  limit;  ND  -  not  detected 

(2)  Heavy  metals  include  Sb^Be.Cd.Cr.Pb.Hg.Ni.Se.Ag 


31  -Mar-94, SLSEDMET.WQ1 


TABLE  SL-2:  Pesticides  in  Surface  Water  from  Soldiers  Lake 
Fort  George  G.  Meade,  Maryland 
Page  1  of  1 


Site  ID 

Field  Sample  ID 

Site  Type 

Start  Depth  (ft) 

End  Depth  (ft) 

Meda 

Total/Dissolved 

QCTvoe 

SLSW-1 

S1K0001Y 

LAKE 

0 

0.5 

CSW 

Total 

SLSW-2 

S1K0002Y 

LAKE 

0 

0.5 

CSW 

Total 

9400455 

Q1KD455Y 

LAKE 

0 

0.5 

CSW 

Total 

Duo.  of  SLSW-2 

PESTICIDES  (ug/IJ 

alpha-BHC 

0.003 

LT 

0.003 

LT 

0.003 

LT 

beta-BHC 

0.01 

LT 

0.01 

LT 

0.01 

LT 

Lindane 

0.008 

0.006 

0.006 

Chlordane 

0.031 

LT 

0.031 

LT 

0.031 

LT 

delta-BHC 

0.003 

LT 

0.003 

LT 

0.003 

LT 

Heptachtor 

0.003 

LT 

0.003 

LT 

0.003 

LT 

Aldrin 

0.007 

LT 

0.007 

LT 

0.007 

LT 

Isodrin 

0.003 

0.006 

0.005 

Heptachtor  Epoxide 

0.006 

LT 

0.006 

LT 

0.006 

LT 

Toxaphene 

1.64 

LT 

1.64 

LT 

1.64 

LT 

Endosulfan  1 

0.003 

LT 

0.003 

LT 

0.003 

LT 

p.p’-DDE 

0.004 

LT 

0.004 

LT 

0.004 

LT 

Dieldrin 

0.007 

LT 

0.007 

LT 

0.007 

LT 

Endrin 

0.018 

LT 

0.018 

LT 

0.018 

LT 

p,p’-DDD 

0.008 

LT 

0.008 

LT 

0.008 

LT 

Endosulfan  II 

0.008 

LT 

0.008 

LT 

0.008 

LT 

p.p’-DDT 

0.003 

LT 

0.005 

0.004 

Endrin  Aldehyde 

0.05 

LT 

0.05 

LT 

0.05 

LT 

Methoxychtor 

0.075 

LT 

0.075 

LT 

0.075 

LT 

Collection  Date 

19-Jan-94 

18-Jan-94 

1&-Jan-94 

Extraction  Date 

26-Jan-94 

24~Jan-94 

24-Jan-94 

Analysis  Date 

02-Feb-94 

26-Jan-94 

26-Jan-94 

Notes: 

(1)  LT  -  less  than  detection  limit:  ND  -  not  detected 


31 -Mar-94, SLSWPEST.WQ1 


Appendix  N:  Background  Soil  and  Quality  Control  Analytical  Results 


Table  BKG-1:  Metals  in  Background  Soils 

Table  BKG-2:  Pesticides  in  Background  Soils 

Table  QC-1:  Trip  Blanks  for  Fort  George  G.  Meade,  Maryland 


TABLE  BKG-1 :  Metals  In  Background  Soils 
Fort  George  G.  Meade,  Maryland 
Page  1  of  4 
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SLT  -  less  than  detection  limit;  ND  -  not  detected 
ft  bgs  -  feet  below  ground  surface 
(3)  Heavy  metals  indude  SbiAs,Be,Cd,Cr,PbtHg)Ni,Se,Ag 
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Site  Location  ID 

Field  Sample  ID 

Site  Type 

Media 

Associated  COC  Number 

Associated  Areas 

QCType 

'S3GC355 - 

Q1XT300V 

TRIP 

CSW 

7 

HHA 

Trp  Blank 

SScX-501 - 

Q1XT301Y 

TRIP 

CSW 

10 

ASL 

Tit)  Blank 

"536C-36S - 

Q1XT302Y 

TRIP 

CSW 

11/12 

ASL 

Trp  Blank 

Q1XT350Y 

TRIP 

CSW 

15/16 

FTA 

Trp  Blank 

Q1XT351Y 

TRIP 

CSW 

18/19 

DSY/ODA 

Trip  Blank 

Q1XT352Y  . 
TRP 

CSW 

20/21 

ODA/CFD 

Trip  Blank 

VOLATILE  ORGANICS  (ug/L) 

AROMATICS 

Benzene 

■ 

1 

LT 

1 

LT 

1 

LT 

Toluene 

1 

LT 

1 

LT 

1 

LT 

Ethylbenzene 

1 

LT 

1 

LT 

1 

LT 

1 ,3-DimethyIbenzene  /  M-Xylene 

1 

LT 

1 

LT 

1 

LT 

Xylenes 

H' 

LT 

2 

LT 

2 

LT 

-SB 

Styrene 

5 

5 

ND 

5 

ND 

m 

CHLORINATED  AROMATICS 

Chlorobenzene 

i 

LT 

1 

LT 

1 

LT 

1 

LT 

i 

LT 

1 

LT 

Dichlorobenzene,  Nonspecific 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

1 ,3-Dichlorobenzene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

i 

LT 

1 

LT 

HALOGENATED  AROMATICS 

Chloromethane 

1.2 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

Bromo  methane 

!  14 

LT 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

Chloroethene  /  Vinyl  Chloride 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

Chloroethane 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

Methylene  Chloride 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1  1 

LT 

1 

LT 

1 ,1-Dichloroethylene  / 1 ,1-Dichloroethene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1,1-Dichloroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,2-Dichloroethylenes  (Cis  And  Trans  Isomers) 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

Chloroform 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,2-Dichloroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1,1,1-Trichloroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Carbon  Tetrachloride 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Bromodichloro  methane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,2-Dlchloropropane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

T  richloroethylene  /  T  richloroethene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1,3-Dichloropropane 

4.8 

LT 

4.8 

LT 

4.8 

LT 

4.8 

LT 

4.8 

LT 

4.8 

LT 

Dbromochloromethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1,1,2-Trichloroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

2-Chloroethyfvinyl  Ether  /  (2-Chloroethoxy)  Ethene 

3.5 

LT 

3.5 

LT 

3.5 

LT 

3.5 

LT 

3.5 

LT 

3.5 

LT 

Bromoform 

11 

LT 

11 

LT 

11 

LT 

11 

LT 

11 

LT 

11 

LT 

1 ,1 22-T  etrachloroethane 

1.5 

LT 

1.5 

LT 

1.5 

LT 

1.5 

LT 

1.5 

LT 

1.5 

LT 

Tetrachioroethylene  /  Tetrachloroethene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Carbon  Disulfide 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

CIs- 1 ,3-DichIoropropylene  /  Cis-1 ,3-Dichloropropene 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

Trans- 1 ,3-Dichloropropene 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

WATER  SOLUBLES 

Acetone 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

Methylethyl  Ketone  /2-Butanone 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

Methylisobutyl  Ketone/4-Methyl-2-Pentanone 

1.4 

LT 

1.4 

LT 

1.4 

LT 

1.4 

LT 

1.4 

LT 

1.4 

LT 

Methyi-N-Butyl  Ketone  /2-Hexanone 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

OTHER 

Acrylonitrile 

8.4 

LT 

8.4 

LT 

8.4 

LT 

8.4 

LT 

8.4 

LT 

8.4 

LT 

T  richtorolluoromethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Acetic  Acid,  Vinyl  Ester  /  Vinyl  Acetate 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

Collection  Date: 

29- Jan-93 

IO-Feb-93 

11 -Feb-93 

18-Feb-93 

23-Feb-93 

26-Fet>93 

Extraction  Dale: 

09-Feb-93 

22-Feb-93 

22-Feb-93 

04-Mar-93 

06-Mar-93 

07-Mar- 93 

Analysis  Date: 

09-Feb-93 

22- Feb-93 

22-Feb-93 

04-Mar-93 

06-Mar- 93 

07-Mar- 93 

Notes: 


LT  =  less  than  detection  Omit;  ND  =  Not  Detected 
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Q1XT354Y 
TRIP 
CSW 
24 
ASL 
Trip  Blank 


VOLATILE  ORGANICS  (ug/L) 

AROMATICS 

Benzene 

Toluene 

Ethylbenzene 

1 .3- Dimethylbenzene  /  M-Xylene 
Xylenes 

Styrene 

CHLORINATED  AROMATICS 
Chlorobenzene 
Dichlorobenzene,  Nonspecific 

1 .3- Dichlorobenzene 

HALOGENATED  AROMATICS 

Chloromethane 

Bromomethane 

Chloroethene  /  Vinyl  Chloride 

Chloroethane 

Methylene  Chloride 

1 .1 - Dlchloroethylene  / 1 ,1-Dichloroethene 

1.1- DichlorDethane 

1 .2- Dtchtoroethylenes  (Cis  And  Trans  Isomers) 
Chloroform 

1 .2- Dlchloroethane 

1.1.1- Trichloroethane 
Carbon  Tetrachloride 
Bromodichloromethane 

1.2- Dichloropropane 
Trichloroethylene  /  Trichloroethene 

1 .3- Dichtoropropane 
Dbromochloro  methane 

1 . 1 .2- T  richloroethane 

2-ChloroethyMinyl  Ether  /  (2-Chloroethoxy)  Ethene 
Bromoform 

1.1 2.2- Tetrachloroethane 
Tetrachloroethylene  /Tetrachloroethene 
Carbon  Disulfide 

Cis- 1 ,3-Dichloropropylene  /  Cis-1 ,3-Dichloropropene 
T  rans-1 ,3-Dichloropropene 

WATER  SOLUBLES 
Acetone 

Methylethyl  Ketone  /  2- Butanone 

Methyl  isobutyl  Ketone/4-Methy1-2-Pentanone 

Methyl-N-Butyl  Ketone  /  2-Hexanone 

OTHER 

Acrylonitrile 

T  richtorofluoromethane 

Acetic  Acid,  Vinyl  Ester  /  Vinyl  Acetate 


4.8  LT 
1  LT 
1  LT 

3.5  LT 

11  LT 

1.5  LT 
1  LT 
5  ND 
5  ND 
5  ND 


8.4  LT 
1  LT 
1  ND 


Q1XT355Y 
TRIP 
CSW 
25 
ASL 
Trip  Blank 


4.8  LT 
1  LT 
1  LT 

3.5  LT 
11  LT 

1.5  LT 
1  LT 
5  ND 
5  ND 
5  ND 


8.4  LT 
1  LT 
1  ND 


12  LT 
14  LT 
12  LT 
8  LT 
1  LT 
1  LT 
1  LT 
5  LT 
1  LT 
1  LT 
1  LT 
1  LT 
1  LT 
1  LT 
1  LT 
4.8  LT 
1  LT 
1  LT 

3.5  LT 
11  LT 

1.5  LT 
1  LT 
5  ND 
5  ND 
5  ND 


8.4  LT 
1  LT 
1  ND 


01 -Mar-93 
07-Mar-93 
08-Mar-93 


03-Mar- 93 
07-Mar-93 
08- Mar-93 


04-Mar-93 
16- Mar-93 
16-Mar-93 


Q1XT356Y 

TRIP 

CSW 

26 

ASUDSY 

Trt>  Blank 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

2 

LT 

5 

ND 

1 

LT 

2 

LT 

1 

LT 

12 

LT 

14 

LT 

12 

LT 

8 

LT 

1 

LT 

1 

LT 

1 

LT 

5 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

4.8 

LT 

1 

LT 

1 

LT 

3.5 

LT 

11 

LT 

1.5 

LT 

1 

LT 

5 

ND 

5 

ND 

5 

ND 

8 

LT 

10 

LT 

1.4 

LT 

1 

ND 

8.4 

LT 

1 

LT 

1 

ND 

18-Mar-93 

01 -Apr-93 

01 -Apr-93 

QDCT357Y 
TRIP 
CSW 
27 
ASL 
Trip  Blank 


1 

LT 

2 

LT 

1 

LT 

12 

LT 

14 

LT 

12 

LT 

8 

LT 

1 

LT 

1 

LT 

1 

LT 

5 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

4.8 

LT 

1 

LT 

1 

LT 

3.5 

LT 

11 

LT 

1.5 

LT 

1 

LT 

5 

ND 

5 

ND 

5 

ND 

8 

LT 

10 

LT 

1.4 

LT 

1 

ND 

8.4 

LT 

1 

LT 

1 

ND 

22-Mar-93 

01 -Apr-93 

01 -Apr-93 

Q1XT358Y . 
TRIP 

CSW 

29 

ASL 

Trp  Blank 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

2 

LT 

5 

ND 

1 

LT 

2 

LT 

1 

LT 

12 

LT 

14 

LT 

12 

LT 

8 

LT 

1 

LT 

1 

LT 

1 

LT 

5 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

4.8 

LT 

1 

LT 

1 

LT 

3.5 

LT 

11 

LT 

1.5 

LT 

1 

LT 

5 

ND 

5 

ND 

5 

ND 

8 

LT 

10 

LT 

1.4 

LT 

1 

ND 

8.4 

LT 

1 

LT 

1 

ND 

17-Sep-93.MD_TRIPS.WQ1 
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Site  Location  ID 

Field  Sample  ID 

Site  Type 

Media 

Associated  COC  Number 

Associated  Areas 

QCTvpe 

""5305359 - 

Q1XT359Y 

TRIP 

csw 

28 

ASL 

Trip  Blank 

93GC-366 - 

Q1XT360Y 

TRIP 

csw 

30 

ASL 

Trp  Blank 

§30(^331 - 

Q1XT361Y 

TRIP 

CSW 

31 

ASL 

Trip  Blank 

"93GC352 - 

QAXT362Y 

TRIP 

CSW 

28 

CFD 

Trip  Blank 

VOLATILE  ORGANICS  (ugl) 

AROMATICS 

Benzene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Toluene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Ethylbenzene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,3-Dimethylbenzene  /  M-Xylene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Xylenes 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

Styrene 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

CHLORINATED  AROMATICS 

Chlorobenzene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Dichlorobenzene.  Nonspecific 

2 

LT 

2 

LT 

2 

LT 

2 

LT 

1 ,3-Dichlorobenzene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

HALOGENATED  AROMATICS 

Chloromelhane 

1.2 

LT 

12 

LT 

12 

LT 

12 

LT 

Bromomethane 

14 

LT 

14 

LT 

14 

LT 

14 

LT 

Chloroethene  /  Vinyl  Chloride 

12 

LT 

12 

LT 

12 

LT 

12 

LT 

Chloroethane 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

Methylene  Chloride 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,1  -Dichloroethylene  / 1 ,1-Dichloroethene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1,1-Dichloroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1  ,2-Dichloroethylenes  (Cis  And  T nans  Isomers) 

5 

LT 

5 

LT 

5 

LT 

5 

LT 

Chloroform 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,2-Dichloroelhane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,1 ,1-Trichioroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Carbon  Tetrachloride 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Bromodichloro  methane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1,2-Dichloropropane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

T  richlo  roethylene  /  T  richloroethene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1 ,3-Dichloropropane 

4.8 

LT 

4.8 

LT 

4.8 

LT 

4.8 

LT 

Dbromochiono  methane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

1,1,2-TrichIoroethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

2-Chloroethyh/inyl  Ether  /  (2-Chloroethoxy)  Ethene 

3.5 

LT 

3.5 

LT 

3.5 

LT 

3.5 

LT 

Bromoform 

11 

LT 

11 

LT 

11 

LT 

11 

LT 

1 ,1 ,2,2-Tetrachbroethane 

1.5 

LT 

1.5 

LT 

1.5 

LT 

1.5 

LT 

Tetrachloroethylene  /  Tetrachloroethene 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Carbon  Disulfide 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

Cis-1 ,3-Dichloropropylene  /  Cis-1 ,3-Dichloropropene 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

T  rans-1 ,3-Dichloropropene 

5 

ND 

5 

ND 

5 

ND 

5 

ND 

WATER  SOLUBLES 

Acetone 

8 

LT 

8 

LT 

8 

LT 

8 

LT 

Methylethyl  Ketone  /2-Butanone 

10 

LT 

10 

LT 

10 

LT 

10 

LT 

Methyllsobutyl  Ketone/4-Methyl-2-Pentanone 

1.4 

LT 

1.4 

LT 

1.4 

LT 

1.4 

LT 

Methyl-N-Butyl  Ketone  / 2-Hexanone 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

OTHER 

Acrylonitrile 

8.4 

LT 

8.4 

LT 

8.4 

LT 

8.4 

LT 

T  richtorofluoromethane 

1 

LT 

1 

LT 

1 

LT 

1 

LT 

Acetic  Acid,  Vinyl  Ester  /  Vinyl  Acetate 

1 

ND 

1 

ND 

1 

ND 

1 

ND 

Collection  Date: 

23-Mar-93 

25-Mar-93 

28- Mar-93 

15- Apr-93 

Extraction  Date: 

01 -Apr-93 

05-Apr-93 

05- Apr-93 

2  7- Apr-93 

Analysis  Date: 

01 -Apr-93 

05-Apr-93 

05-Apr-93 

27-Apr-93 

Notes: 

LT  =  less  than  detection  limit;  ND  =  Not  Detected 
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This  topic  paper  discusses  the  management  of  investigation-derived  wastes  (IDW) 
during  the  Remedial  Investigation  Addendum  (RIA)  and  Site  Inspection  Addendum 
(SLA)  investigations  conducted  at  Fort  George  G.  Meade  (FGGM).  This  paper  also 
addresses  MDE  and  EPA  comments  on  IDW. 

The  SIA/RIA  Work  Plan  stated  that  only  drilling  spoils  with  a  PID  reading  of  greater 
than  10  ppm  would  be  contained  in  drums,  however,  due  to  comments  from  the  EPA 
and  MDE,  we  contained  all  drill  spoils.  At  the  request  of  USAEC,  the  purge  water 
was  returned  to  the  ground.  The  rationale  for  discharging  purge  water  was  that,  for 
the  unconfined  aquifer,  the  ground  water  was  shallow  and  the  contaminants  would 
not  cause  any  further  contamination.  For  the  confined  aquifer,  discharge  of  purge 
water  was  conducted  because,  based  on  previous  laboratory  analyses,  the  deep  aquifer 
was  uncontaminated  relative  to  the  shallow  aquifer,  and,  therefore,  its  discharge 
would  not  cause  cross-contamination  or  further  contamination. 

The  drilling  spoils  drums  were  labeled  with  site  name,  well  number  of  source, 
contents,  date  collected,  and  number  (n)  of  total  number  of  drums  (m)  for  the  boring 
(n/m).  The  drums  were  initially  stored  at  their  source  locations  and  were  then  moved 
onto  pallets  in  a  staging  area  at  the  Active  Sanitary  Landfill  (ASL).  The  only  drums 
not  to  be  moved  to  the  ASL  were  the  drums  from  the  Ordnance  Demolition  Area 
(ODA).  These  drums  were  not  moved  for  safety  reasons;  the  area  will  require 
clearance  from  a  UXO  or  EOD  specialist  before  a  truck  can  be  used  to  move  the 
drums. 

The  number  of  drums  collected,  for  each  area,  was  as  follows: 

•  Active  Sanitary  Landfill  (ASL):  32  drums  from  MW-101D,  3  drums  from  MW- 
103,  2  drums  from  MW-102,  and  3  drums  from  MW- 104. 

•  Ordnance  Demolition  Area  (ODA):  6  drums  total  from  wells  ODAMW-1, 
ODAMW-2,  and  ODAMW-3. 

•  Helicopter  Hangar  Area  (HHA):  2  drums  from  HHA-6. 

•  DPDO  Salvage  Yard  and  Transformer  Storage  Area  (DSY):  9  drums  total  from 
MW-200  and  MW-201. 

•  Fire  Training  Area  (FT A):  1 1  drums  total  from  FTAMW-1,  FTAMW-2,  and 
FTAMW-3. 

At  the  conclusion  of  the  field  program,  the  drums  were  inventoried  and  sampled.  A 
representative  number  of  samples  was  collected  from  each  location  by  compositing 
materials  from  two  or  three  drums,  with  the  exception  of  one  sampling  location 
where  only  one  drum  was  sampled.  The  samples  were  logged  into  the  field  books  by 
their  location,  the  individual  drum,  and  the  depth  of  the  sample  from  the  drum. 
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Selection  of  drums  to  sample,  where  multiple  drums  were  present,  was  a  function  of 
accessibility  and  the  drums’  contents.  The  rationale  was  to  composite  individual  grabs 
from  the  same  location  to  ensure  that  materials  from  one  location  did  not  mix  with 
materials  from  another  location.  Larger  numbers  of  samples  were  obtained  from 
locations  where  larger  numbers  of  drums  were  generated,  specifically  at  the  ASL  and 
the  FTA.  For  a  given  location,  a  random  selection  of  drums  was  made,  then 
individual  grab  samples  were  obtained  at  different  depths  to  help  ensure  that  a 
representative  sample  was  collected.  Grab  samples  of  soil  were  collected  using  either 
an  auger  or  stainless-steel  spoon  and  mixing  it  in  a  stainless-steel  bowl.  All  sampling 
and  compositing  equipment  was  decontaminated  between  samples. 

Several  drums  of  decontamination  water  were  generated.  Grab  samples  of  water  were 
collected  by  dipping  the  sample  bottles  into  the  drums.  Several  drums  contained 
plastic  sheeting  used  to  construct  decontamination  pads  or  bentonite/cement;  these 
were  not  sampled. 

A  total  of  five  composite  soil  samples  and  two  composite  aqueous  samples  were 
collected  for  analysis  of  TCLP  for  metals,  pesticides,  volatile  organics,  semivolatile 
organics,  and  herbicides.  A  summary  of  the  samples  is  provided  in  Table  1 .  The 
results  of  the  chemical  data  are  attached.  All  detected  analytes  were  below  their 
Maximum  Concentration  of  Contaminants  for  the  Toxicity  Characteristic  in  the 
Federal  register.  The  waste  was  not  considered  as  potential  RCRA-listed  waste,  or 
applicable  for  the  land-ban  restrictions,  because  none  of  the  wells  were  drilled  in  a 
source  area  and  were,  therefore,  extremely  unlikely  to  contain  listed  wastes. 

To  ensure  that  the  waste  spoils  were  handled  in  accordance  with  Maryland’s  state 
requirements,  ADL  contacted  Fred  Keer  of  the  Maryland  Department  of  the 
Environment,  Division  of  Waste  Management  and  sent  the  attached  letter.  MDE 
provided  the  USAEC  with  approval  to  discard  the  drum  contents. 
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